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that the Great War over and the control the territory which 

still known German East Africa has passed out German 

hands, never, hope, return, renewed interest will certainly taken 

the realization Cecil Rhodes’ dream—the Cape-to-Cairo Railway. 

definite route for has hitherto been laid out, and, broadly speaking, 

there considerable choice alternatives over the greater part the 

distance which still separates the railways South Africa from those 
the Egyptian and Sudan systems. 

The subject railway extensions Africa was discussed some 
length the comprehensive and most interesting paper the Railway 
Development Africa Present and Future” Jan. 1916) which 
was read before the Society Sir Charles Metcalfe November 
and the same topic was referred to, perhaps more imaginative fashion, 
paper Sir Harry Johnston (G.¥., April 1915), whose horizon 
fancy was not bounded the limitations from which great engineer, 
like Sir Charles Metcalfe, could obviously not escape. The most recent 
discussion before this Society some the special problems the 
Cape-to-Cairo project arose 1918 connection with Sir Alfred Sharpe’s 
paper The Backbone Africa” Sept. 1918). 

own long association with Mr. Rhodes, and the work have had 
connection with the development Rhodesia and its railway system, 
have naturally caused take special interest these problems, but, 
beyond general conviction that the interior Central Africa 
developed our experience Rhodesia would repeated, and that the 
prospects trade immediately advance the northern and southern 
railheads would continue draw each them forward until last they 
would meet sooner later, had not been able until quite recently 
visualize any method which this natural process extension might 
conceivably accelerated. have, however, always kept myself 
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informed, far possible, regard the geographical features the 
regions through which the line might conceivably pass, which 
number reports competent observers have been received recent 
years. 

The inspiration the practical suggestions made this paper flows 
from recent work Chairman the Select Committee Internal 
Transport which was set the House Commons during the last 
session the last Parliament. had then opportunity seeing, and 
acquainting myself with, the conditions working the important train- 
ferries which are now plying regularly between this country and France, 
and considering the possibility extension the use train-ferries 
the Irish Channel. The studies which then made the conditions 
which train-ferries are used for commercial purposes upon the Great 
Lakes America and other places, soon suggested the question—Why 
should they not used upon the Great Lakes Africa? hope that 
when you have heard what have say to-night you will agree with 
that the answer this question should be—They should 

There are probably some people this audience who are well 
acquainted with train-ferries, but venture say that their knowledge 
quite exceptional, and that not one Englishman ten thousand, any 
rate before the war, knew anything whatever about them. think, there- 
fore, that before pass the particular problems the Cape-to-Cairo 
Railway, may interest you hear some the facts and conclusions 
which have gleaned from investigations upon the subject 
train-ferries general. 

The modern train-ferry fair-weather boat. can brave seas quite 
wild any that are met with the English Irish Channels, and 
capable—though fortunately will not have Africa—of cutting 
its way through considerable thicknesses ice. have for 
some time past played most important part the development the 
railway system Denmark, the distances over which trains are carried 
this means across arms the sea varying from miles. the 
Danish system they are regarded quite ordinary features railway con- 
struction, and are looked upon just the same light bridge tunnel. 
Perhaps the most ambitious marine project for their use the proposed 
establishment train-ferry service between Gothenburg and Immingham 
distance 500 miles; that such project can considered from 
commercial standpoint serious people, notwithstanding the terrors 
North Sea crossing, is, think, sufficient show that the train-ferry has 
passed completely out the experimental stage. 

For purpose to-night perhaps even more instructive refer 
the extensive use which has been made train-ferries great lakes. 
Lake Baikal, the route the Siberian Railway, large ice-breaking ferry, 
which was built this country Messrs. Armstrong, Whitworth Co., 
was operated successfully for some years. But for purpose comparison 
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with Africa, think that American experience offers the best guidance, 
and particularly that which has been obtained Lake Michigan. One 
the services maintained this lake covers distance 240 miles, and 
there are numerous services from miles. high authority has 
stated the Ann Arbor train-ferry line Lake Michigan has demon- 
strated that this region, freight (or goods) can transported miles 
for about the labour cost transferring from cars boat one side 
the lake, and from boat cars the other side.” also stated, 
the result averages ascertained from the working results eight 
different ferry lines different parts the world, that the mean expense 
per mile traversed ferry was, pre-war days, about 8s. The 
Ann Arbor line said have been worked very profitable basis, 
four-years average showing that the average percentage total expenses 
total earnings was only 26°8 per cent. 

The Ann Arbor Railroad Company, the time which these figures 
relate, operated four ferry lines running respectively for 80, and 
miles, and owned three boats, each provided with four rail-tracks. Their 
carrying capacity was about cars feet length. The total 
number cars ferried was 27,240, and the total goods 
transported that year 415,600 tons. 

may interest note, comparison with these figures, that the 
train-ferries the River Parana, means which the Entre Rios Rail- 
way Company maintains its services between the province Entre Rios 
and Buenos Aires, transported the year ended June 1919 380,344 tons 
goods, 66,239 passengers and 370,754 animals. The running cost 
ferry boat per mile was 

The Cross-Channel services between this country and France, which 
were established for war purposes Sir Eric Geddes with very great 
success, are maintained between Richborough and Dunkirk, Richborough 
and Calais, and Southampton and Dieppe. fourth between Southamp- 
ton and Cherbourg also being brought into operation. Three the 
ferry boats used have length 363 feet, beam 614 feet, 
tonnage displacement 3654 tons, and draught feet. Their sea- 
going speed knots. ‘They have four rail-tracks, making total track- 
length feet, and they carry trucks. Loading and 
unloading takes place the after end only. ‘The initial cost each boat 
was £186,940, and they were designed for goods traffic only. 

The provision special berths the terminals for the reception 
the ferries obviously essential feature train-ferry service. The 
cost necessarily varies with the conditions existing each locality, but 
generally represents substantial proportion the capital outlay. The 
cost single berth the Channel ports was about ferry 
boat arrival its berth must moored accurately position, and 
held stationary possible, that the rails the adjustable bridge 
may make true connection with those the deck the vessel. 
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adjustable communication-bridge has provided each berth order 
overcome the changes vertical height due sometimes changes 
tide-level and the water-level dock basins, and sometimes the vertical 
movement and heel the vessel caused the movements the loads. 
These bridges are hinged the shore end, and rest upon the stern the 
vessel the other end, forming varying gradient down, accord- 
ing the variation the water-level. working limit this gradient 
assumed 20. range tide the Channel ports varies 

those you who wish pursue the subject train-ferries further 
than can carry to-night, recommend perusal book called 
Channel published Messrs, Harrison Sons, 45, Pall 
Mall, whose courtesy indebted for the use some the photo- 
graphs which have shown you. consideration these photographs, 
and the figures which will set out the printed paper, sure you 
will convinced, have been, that the train-ferry to-day toy, 
small convenience for passengers, but commercial instrument great 
capacity and utility, for the transport large scale both passengers 
and goods lower cost, suitable conditions, both expense and 
time, than involved the construction and working railways along 
the shores great lakes. Alternatively, transhipment goods from 
train ordinary freight steamer and vice which always costly 
process, can avoided their use. 

The distance from Capetown Cairo, the crow flies, about 4200 
miles. the popular imagination the Cape-to-Cairo railway the 
future doubt presents itself continuous line railway running 
more less straight between these points, with branches connecting the 
central trunk line with the various ports upon the east and west coasts 
the continent. days come, think far more probable that over 
the greater portion this distance will more correct speak the 
Cape-to-Cairo system, than the Cape-to-Cairo line, because there will 
certainly large number alternative routes over which passengers 
proceeding between the two terminals will able travel. The 
railway map South and Central Africa illustrates this point very clearly. 
far north Bulawayo, which very distant future there will 
certainly two alternative routes from the south, there regular 
network railways connecting the chief centres South Africa, and 
although the western line the Cape, running Mafeking and Kimberley, 
will probably always somewhat shorter time from Bulawayo, 
there can doubt that large numbers passengers coming from the 
north will proceed south Pietersburg, Pretoria, and Johannesburg, 
from which turn they will have choice routes the Cape. There 
will, moreover, probably nodal points the Cape-to-Cairo system 
through which every traveller will pass, which one will probably 
Bulawayo, and another Khartoum. the whole route regarded for 
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convenience divided into three zones, Bulawayo may taken the 
northern limit the southern zone, and the north end Victoria Nyanza 
the northern limit the central zone. the northern zone, which 
comprises the country lying the north Lake Albert, and includes’ 
Egypt and the Sudan, the geographical conditions are such that there are 
unlikely any large number alternative routes, such already 
exist the southern zone, and, shall show, will probably established 
the central zone. 

principal aim this evening consider the means and the routes 
which rail connection between Capetown and Cairo can established 
soonest. ‘The route will not, think, the first instance all-British 
route, though hope that when through communication railway has 
once been established some route, the construction the links needed 
complete all-British route will not long delayed. for one shall 
not consider that Rhodes’ ideal has been fully realized until this has been 
done. 

the three zones, the one with which propose concern myself 
primarily the central zone, which are situated those the great lakes 
Africa which are the most likely utilized connection with 
the Cape-to-Cairo system, viz. Nyasa, Tanganyika, and Victoria Nyanza. 
The altitudes above sea-level these lakes are respectively: Nyasa 
1520 feet; Tanganyika, 2550 feet and Victoria Nyanza, 3726 feet. For 
the purposes train-ferry services, these and other large lakes, com- 
parison with many marine services, have the great advantage that they are 
not tidal. This fact does not, however, necessarily mean that provision 
need not made the landing-stages for appreciable changes level, 
which may due either the seasonal rainfalls, the action long- 
continued winds. Fellows this Society will, doubt, remember that 
the effect wind upon the levels inland lakes has frequently been 
referred previous lectures, notably connection with Lopnor 
Central Asia, Lake Chad west Central Africa, and Lake Nyasa. The 
Admiralty chart Victoria Nyanza fixes the range change the 
water-level Kisumu (Port Florence) feet, and informed 
Sir Alfred Sharpe that the range Lakes Tanganyika and Nyasa probably 
does not exceed feet. 

The general characteristics these two lakes have been described 
Sir Alfred Sharpe follows 


From the south the north end Tanganyika, distance 400 miles 
(as compared with 360 miles, the length Lake Nyasa), steamers practically 
any draught can run. 

Both these lakes are very deep, and each case the northern section 
deeper than the southern. Soundings 360 fathoms have been found 
Tanganyika, and only little less the northern half Nyasa, the bottom 
the latter lake being fact considerably below sea-level. the matter 
harbours, Tanganyika well supplied, Nyasa being not well off this 
respect. are, however, both lakes many places where large 
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steamer could lie deep water alongside wharfs which could easily 
constructed.” 


traversed Tanganyika from south north 1912, travelled 
the German steamer Hedwig von which some time after the 
commencement the war was satisfactorily sunk motor-boats sent out from 
England the Admiralty for this special purpose. The voyage most 
interesting, and rule the lake has not much rough weather 
one experiences Nyasa. the latter lake the south-east trades forced 
into the trough Nyasa become south winds, and, blowing straight the 
lake, raise very unpleasant sea towards the north end. Tanganyika the 
south-east trades are not pronounced, and not last long. 
rule calm weather prevails, varied occasional squalls and storms. The 
waters Lake Nyasa are deep blue colour, those Tanganyika are 
green. have reason offer the cause this difference, but very 
noticeable.” 


Victoria Nyanza also possesses number harbours which are 
capable accommodating vessels large size. Owing, however, its 
greater area and configuration, its waters are, generally speaking, more 
exposed the action wind, and its western shores, owing the 
prevalence strong south-east and north-east gales, and the extent 
swamp, there are comparatively few points which ports suitable for 
railway termini could constructed. 

return now the consideration the possible railway routes from 
Bulawayo northwards with view deciding over which them con- 
nection with Cairo most likely established first. Looking the 
railway routes the north from this centre, the casual observer would 
naturally expect, seeing that the line from Bulawayo the Victoria Falls 
has already been carried Bukama—a distance north estimated degrees 
latitude about 780 miles—that the extension this line further 
northwards from some point, notably Bukama, probably offers the best 
prospect bridging speedily the long gap. which to-day separates the 
railways Egypt and the Sudan from those central and southern Africa. 
For reasons which shall give later, would seem that this the 
earliest line approach the north, connection rail will probably 
have established between Bukama and Albertville Lake Tanganyika, 
Kabalo. The link from Bukama Kabalo has not, however, been 
included yet the official programme, though short extension 
about miles Kibombo contemplated. then must assume 
that progress northward this direction not likely take place for 
some time, what are the One would connect Rhodesia 
Broken Hill with the south end Tanganyika, which would involve the 
construction about 600 miles line. this route, may 
remembered that Major Steel expressed the view, paper read 
before this Society Sept. 1917), that will not practicable 
route. ventured the time express doubt the correctness 
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this view. have since conferred with number those who have been 
engaged during the war transporting very large supplies over this route 
motor lorries, and have come the conclusion that desired 
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Railways and Routes from Northern Rhodesia Lake Tanganyika 


construct this railway, will quite practicable from engineering 
standpoint, and not particularly costly, so. Amongst those who have 
given direct information this matter Lieut.-Colonel Murray, 


| > \ 
¢ \ 
\ \ ‘ 
ongolo 
| PTKabalo 
| he 
\ o. 
| 
| ukame | 
Kambove 
4 
- — \ 
Sake 
i 


THE CAPE-TO-CAIRO RAILWAY AND TRAIN FERRIES 


most gallant and distinguished officer who commanded the Rhodesia 
Police and other forces the north-eastern frontiers Rhodesia, and 
German East Africa throughout the war. Colonel Murray, who now 
this country, has, regret say, suffered very severely health the 
result his most arduous and trying services, and would not able 
undergo the fatigue involved the reading paper before this 
Society. has, however, supplied with some valuable geographical 
notes which will printed appendix this paper. Colonel Murray 
says, upon the subject which now discussing 


motor road runs from Kashitu north Broken Hill Serenje Mpika 
Kasama and thence Abercorn, distance approximately 500 600 
miles. The country south Kasama perfectly flat, and the Chambezi river 
the only large river bridged. give some idea how simple railway 
construction this country, may state that the motor road was started 
the latter end January 1916, and May 1916 motor transport was running 
between Kasama and Kashitu, distance approximately 500 this 
work having been carried out during the wet season. From Kasama 
Abercorn (distance 100 miles) the railway would run along the watershed 
there are rivers bridged, and good, well-graded road already exists. 
The country along the whole route well wooded. Labour also plentiful. 
From Abercorn the railway would connect with Kitutu Bay, Lake Tangan- 


yika, distance approximately miles, thence another miles water 
Bismarckburg.” 


Both the routes Lake Tanganyika which have mentioned involve 
considerable deflection the west from the true north, because, 
order reach either Rhodesia Broken Hill Bukama, the stretch line 
which runs for 300 miles the north-west from Bulawayo the Victoria 
Falls has traversed. recent studies this question, have 
wondered whether third line approach the north, starting from 
Bulawayo, may not prove the route which communication 
between Capetown and Cairo will first established. This route would 
follow the line the north-east from Bulawayo Salisbury, and thence 
Beira. From Beira arrangements are advanced stage for the 
construction line over distance about 190 miles the Zambezi 
near Sena, which would inevitably lead the early construction 
bridge over the river connect the new railway with the Shire Highlands 
railway, which the southern end the Zambezi Chindio, and the 
northern terminus now Blantyre, the Nyasaland Protectorate. 
The decision has been taken recently the Colonial Office extend 
immediately this line northwards from Luchenza Pagonas the south- 
eastern shore Lake Nyasa. this point deep water can reached 
As, however, extension only miles further would carry the 
railway Malindi, where vessels large size could lie deep water 
against wharves constructed along the shore, and all the surroundings 
are suitable for the requirements busy commercial port, may 
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PROJECTED. 


Train FERRIES. 


Sketch-map railways and routes, Beira Lake Nyasa 
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hoped that the penny-wise-pound-foolish policy terminating the line 
Pagonas will reconsidered. 

From Malindi the train could carried train-ferry the north 
end the lake, either Mwaya the north-west corner the lake 
the territory still spoken German East Africa, Karonga, which 
also the north-west shore the lake the Nyasaland Protectorate 
these two ports, Mwaya, which far superior anchorage, and also 
more accessible from the land, will probably the one chosen for the 
terminus. The construction line from this port Bismarckburg 
(Kasanga), the south end Tanganyika, over distance about 200 
miles, would present special engineering difficulties, and thence the 
train could carried train-ferry Kigoma, the terminus the 
railway from the coast which runs from Dar-es-Salaam the interior. 


ABERCORN 


Sketch-map of Railway Routes between Nyasa and Tanganyika 


Writing reference the alternative routes which communication 
could established between Lakes Nyasa and ‘Tanganyika, Colonel 
Murray states emphatically that the or, 
prefer call it, the route “is the most suitable for 
railway construction. runs along the north face the watershed, 
well-graded road already exists, and the only disadvantage that there 
are few rivers bridged. Bismarckburg would make excellent 
port, with deep water right the shore. ‘The crossing the mountains 
the Pass Neu Langenburg, and thence Mwaya, difficult 
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feat. Mwaya would easy get suitable harbour the shipping 
also would sheltered from the storms.” the south end Lake 
Tanganyika, Colonel Murray writes, most parts the mountains run 
right down there is, however, the open harbour 
Kitutu Bay the most southern point, about miles from Abercorn, 
which can reached motor. This harbour Northern Rhodesia. 
About miles from Kitutu Bay the old German post, Bismarckburg, 
German East Africa, native name which first-rate 
anchorage, with deep water right the shore.” 

the programme which have just indicated were carried out, 
railway connection between Bulawayo and the south end Lake Tangan- 
yika would effected the construction about 530 miles new 
railways, and the establishment train-ferry service Lake Nyasa, 
against the construction about 600 miles railway from Rhodesia 
Broken Hill Lake Tanganyika. these routes, once the lake 
were reached, could utilized for further progress northwards, and 
would give the same result would obtained railway connection 
between Bukama and Albertville. inclined think that, from the 
point view immediate commercial utility, the route have indicated 
Lake Nyasa would the most immediately valuable. other 
words, the expectations early remunerative traffic would better. 
Comparative figures for the three alternative routes from Bulawayo are 
given 

the consideration alternative routes northwards from Lake 
ganyika, have had the advantage being able refer certain notes, 
hitherto unpublished, Captain Philipps, who was for some 
time Chief Political Officer the Uganda area, and served during the 
war the Intelligence Branch the East Africa Expeditionary Force. 
Captain Philipps now the service the Uganda Protectorate. His 
notes constitute valuable addition our geographical knowledge the 
country lying the north-east Lake Tanganyika, and will printed 
appendix this paper. 

From Lake Tanganyika northwards the most obvious route for further 
extension, judging solely the ordinary maps, would Lakes Kivu, 
Edward, and Albert. Unfortunately, however, the geography the 
country such, reason the active near the north end 
Lake Kivu, that further consideration this through route must 
probably dismissed. this Society will doubt recollect 
the most vivid description eruption this region which was 
given Sir Alfred Sharpe 1915 his return from visit 
1912-13 (G.F 1916). 

Captain Philipps confirms the view that this route impracticable, 
and writes the country lying the north follows 
‘Tanganyika northwards use can made the valleys 
lakes the central rift Kivu-Albert. ‘The Rusisi River rushes down 
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deep gorge closed enormous complication volcanic mountains 
stretching both east and west Lake Victoria and the Congo respec- 
tively. Northward Kivu cut off from Lakes Edward and Albert 


60 


Sakania 


~ 


¢ 
- 


Hill 


Luchenza 


w 
» 


J 
toria 


673 


Route /408 miles 250 miles miles 
655 


1555 
Route 


Fig. 1.—Routes between Bulawayo and Kigoma, Tanganyika 


range active volcanoes, running 14,000 feet and thrown laterally 


across the divide. From Tanganyika use will have made the 
central line from Kigoma Tabora.” 


Captain Philipps’ condemnation the Central Rift Valley for railway 
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construction probably, however, too sweeping, seeing that other geo- 
graphers, and notably Sir Alfred Sharpe, are opinion that the connection 
Lakes Kivu and Edward rail along the course the Rusisi River 
would quite practicable. 

the face the physical obstacles which bar through communication 
with the north the Central Rift Valley, Captain Philipps states that, 
desired link the South African and Sudan systems some 
route lying the west and north Tanganyika, will necessary 
make extensive use the existing and proposed railway systems the 
Congo territory, which have already referred. 

discussing the possibilities extension northwards from Bukama, 
assumed that the route from that centre northern Africa would pass 
along the valley the River Lualaba Kabalo, and thence Albertville 
and Kigoma. There is, however, possible alternative. The map 
projected railways the Belgian Congo shows that proposed 
connect Kabalo with the administrative centre Stanleyville rail- 
way along the Congo valley Kongolo, and thence Kindu. From 
Kindu Ponthierville river transport already utilized, and railway 
connects Ponthierville with Stanleyville. not know whether railway 
construction between Ponthierville and Kindu either contemplated 
practicable. From Stanleyville railway projected Mahagi 
Lake Albert, which point the line would enter what have called 
the Northern Zone. will observed that this alternative route would 
lie entirely Belgian territory from the point where the Rhodesian 
line enters Sakania, and that passengers would pass far the 
westward the great lakes until Mahagi was reached. 

With regard the regions lying the east and north Tanganyika, 
Captain Philipps states that 


For many years has been definitely laid down authorities that the 
rectangle formed the southern boundary Uganda the German Central 
Railway the western shore Lake and the line from Lake Kivu 
Tanganyika, will not possible construct railway connect 
the central line with the railway system Uganda. This not correct, 

true that the country very mountainous, showing mass extreme 
volcanic complications over the whole area indicated, with clear systems 
ranges valleys. European has hitherto had opportunity spending 
any time this area with the exception the few German officials. 
Ruanda and Urundi there are white traders settlers. Before the war 
the country was closed area from the time the Germans opened political 
stations 

have been for five months engaged there political mission 
March 1917. will noticed every existing map that the country north- 
ward from the terminus (Kasseke) the projected railway remains, acci- 
dent design, quite uncharted. British maps are recent compilations from 
German sources, and from the northern edge this area the Uganda 
frontier the map is, many instances, curiously incorrect. was able, 
when duties and the unsettled state the country permitted, 
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confirm the existence the uncharted portion lying parallel the course 
the Kagera, remarkable valley which provides unexpected avenue 
communication between Kasseke and the Kakitumba Valley. Thence access 
assured the Rushenyi plains Uganda and the Fort Portal system 
Thence also north-westward through the Ntungwe valley, required, 
Lake Edward, and also Stanleyville the main Congo communications, 
the Obo-Chodo divide. This consider the key the development 
and junction the Central and Northern Railway systems Africa, east 
the Great Divide.” 


will evident from this quotation that Captain Philipps’ notes 
this question relate exceedingly interesting geographical discovery, 
inclined doubt, however, whether will prove have any early 
value from the point view northward extension. 

very full account the route proposed from Tabora Kasseke 
the Kagera Bend was given Mr. MacCarthy his paper, 
Plans for Railway Development East Africa” 
Nov. 1918). distance the projected line Kasseke would 
270 miles; would open very fertile and promising region, and 
traffic would brought four navigable rivers construction would, 
the whole, easy, though there are some short stretches which would 
certainly expensive, and apart altogether from any question further 
extension the north, would seem that the prospects the line, 
regarded solely branch from Tabora, would good. the other 
hand, connected with the proposed Fort Portal system 
Mubendi Fort Portal, will have carried northward for further 
distance probably not less than 230 miles, making the total distance 
from Tabora this route 500 miles. 

reason for thinking that this route not promising from the 
point view speedy completion transcontinental through route 
from north south that, train-ferries are employed, Victoria Nyanza 
offers far more tempting facilities for railway traffic. have already 
mentioned that the port Kigoma Tanganyika connected 
railway with the sea Dar-es-Salaam. which have just 
referred, important centre this line, situated 230 miles the 
east Kigoma, and about 180 miles due south the port the south 
shore Victoria Nyanza known Mwanza. 

The intention the Germans was connect Tabora with Mwanza 
branch leaving the proposed Tabora—Kasseke line Kahama, distant 
from Tabora about miles. this distance about miles had been 
constructed the outbreak the war, but the rails were subsequently 
taken the Belgians and used complete the Bukama line. is, 
believe, certain that the country between Tabora and Mwanza quite 


This valley was discovered and first reported Major Grogan during the opera- 
tions against the Germans west Victoria Nyanza. hope publish description 
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easy for railway construction. should, therefore, not specially 
costly matter establish direct railway communication between the ports 
Kigomo and Mwanza. 

There is, however, one difficulty detail which should mention. 
The new railway construction involved would not limited the 180 
miles required connect Tabora with Mwanza. Most unfortunately, the 
line metre gauge, whereas the rolling stock 
the railways southern and central Africa constructed for feet inch 
gauge. would, therefore, necessary make arrangements allow 
this rolling stock used the section between Kigoma and Tabora. 
For this purpose third rail would required. the railways the 
Sudan are also constructed with feet inch gauge, fair assume that 
the Cape Cairo system the future will this gauge throughout, 
think most improbable that can contemplate now its being changed 
the English standard gauge inches. the assumption, there- 
fore, that feet inches will the standard gauge the Cape-to-Cairo 
system, must, sooner later, become necessary change the gauge 
line and also that the Uganda Railway— 
which runs from Mombasa Victoria Nyanza, Kisumu—from the 
venture suggest that the Colonial Office would well advised 
future provide for the use these metre-gauge railways only such new 
rolling stock can converted conveniently when necessity arises. 
Otherwise, the change gauge, when the time comes, will involve the 
scrapping unnecessarily large quantities rolling stock. 

soon Victoria Nyanza has been reached Mwanza railway 
from Tabora, will possible convey railway rolling stock between 
that port and any other port the lake, and particular that port 
the northern shore which may found best adapted for use for further 
railway extension northwards. not, however, anticipate that the use 
train-ferries this great lake will limited north-to-south routes. 
fully expect that days come there will quite number other 
ferry services, notably between Kisumu (Port Florence) and the ports 
the northern and western shores, for the purpose developing the valuable 
agricultural regions the vicinity the lake, and particularly those lying 
the west, north-west, and north, giving them better communication 
with the shortest route the east coast the Uganda railway 
(Fig. 2). 

may interest this stage say something about the probable 
cost construction railways and train-ferries within this central zone. 
far railways are concerned, can speak with considerable confidence, 
because the British South Africa Company has now had very wide 
experience. 

The cost constructing railway feet inch gauge with 
rails, distance of, say, 500 miles from the coast, over route which 
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would not require any specially heavy earth bridge works, and reckon- 
ing railage construction material one penny per ton per mile, was, 
the average, pre-war prices, £2730 per mile for bare track. With 
rails per ton, and allowing somewhat higher sum for construction, 
the cost would and the present price rails per ton) 
say £6000 per mile, 

advised that present prices material and construction, the 
cost widening the railway the addition third 
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Existing Railways New Construction Ferry Mileage 
Route 295 miles 
Route 


Fig. 2.—Routes from Tanganyika the Nile 


rail provide feet inch track addition the existing 
metre track, would about £3600 per mile, for the section 
230 miles. 

With regard train-ferries, the estimated cost the very elaborate 
high-speed ferry which was proposed place the route 
pre-war days was £130,000. may, think, reckoned safely that 
the cost the far less elaborate and lower-speed boat which would 
required the first instance the Great Lakes Africa, would not 
exceed, even the present prices, the figure £300,000, Similarly the 
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quays and works the terminal points the great lakes should 
capable being constructed far less expensively than those which are 
needed for marine service involving considerable variations level 
due tide. expenditure £75,000 each terminal point should 
outside estimate. initial cost, therefore, establishing one 
train-ferry running between two terminal points any one the Great 
Lakes should not exceed, say, £500,000. The construction the ferries 
the lakes would, obvious, greatly facilitated the fact that all 
them, soon the Beira—Malindi railway has been completed, will 
have communication with the sea. 

The lake routes indicated Lakes Nyasa, ‘Tanganyika, and Victoria 
Nyanza run practically north and south, and represent the aggregate 
about 850 miles. present prices would cost about 
construct railways over this distance, against cost £1,500,000 for 
train-ferries, saving Moreover, railway connection 
the usual type were desired, the necessary lines would have built 
around the shores the lakes over much greater aggregate distance, and 
over some which would undoubtedly very costly for railway 
construction. The actual saving the use train-ferries would 
consequently far greater than that indicated these figures. 
point well illustrated the estimated differences cost involved 
reaching Mubendi from Tabora (a) direct rail route, rail and 
The former would require the construction 500 miles 
track cost say £3,000,000. The latter would involve only 280 
miles new railroad construction cost say £1,680,000, plus say 
for train-ferry service, the capital saving the use the 
lake route being thus £820,000. 

The estimates given the end the preceding paragraph assumed 
the establishment train-ferry service between the ports Mwanza 
and Entebbe, which about 100 miles distant from Mubendi. The total 
cost placing Entebbe direct communication rail and train-ferry 
with Malindi the south end Lake Nyasa over total distance 
1450 miles would the basis the figures given above, 
which include the cost providing additional rail the 
‘Tabora section. Any estimate the cost establishing direct com- 
munication rail only between points distant from one another, over 
country which many points little known, must obviously 
largely conjectural would, however, probably unsafe assume that 
less than would required for the purpose. 

obvious that the great saving interest charges during the years 
which must elapse before heavy traffics can built up, utilizing train- 
ferries for the development these central regions must also very 
important consideration. per cent. interest, the saving interest 
charges alone through saving capital account, would 
per aninum, while the cost maintaining train-ferry services 
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would also considerably less than that which would have incurred 
for the maintenance running order long stretches 
the other hand, comparison instituted with ordinary shipping services 
the lakes, while the money difference favour the train-ferry 
services would not nearly great, the numerous disadvantages 
route which frequent transhipment and handling must take place are 
too well known require more than mere mention. 

connection with the costs working train-ferry services the 
Great Lakes, important remember that supplies coal Southern 
Africa are both plentiful and comparatively cheap, the export price 
Natal coal Durban being to-day about 4os. per ton, and Beira 
pef ton. Good coal known exist the Zambezi Valley, the 
vicinity the Shire Highlands line, and discoveries have also been 
reported the neighbourhood the north end Lake Nyasa, and near 
Albertville Lake Tanganyika. 


The problems which have discuss next relate the northern 
zone. not able this evening express any decided view 
which one the northern ports Lake Victoria will found 
most suitable for the purposes further northward extension. most 
obvious, judging solely small-scale maps, Jinja, which already 
connected line railway with Namasagali (61 miles), whence access 
the navigable waters Lake Kioga secured. Whether would 
practicable connect this port train-ferry with some conveniently 
situated port the north shore the lake may matter for inquiry, 
but such information have been able obtain points the 
conclusion that would not. Lake Kioga appears generally 
shallow, its waters are heavily choked with sudd, and the swamps which 
line its shores many points are considerable obstacle the con- 
struction ports and railways. If, therefore, the line from Jinja 
carried further north, would seem probable that will have pass 
round the north-west end the lake. 

The prospects for such undertaking, when studied with reference 
such large-scale maps are available, not appear 
encouraging, owing the enormous extent the swamp areas this 
region. inclined, therefore, think that the northward route 
must pass the west Lake Kioga, the most promising port Victoria 
Nyanza from which start will found Port Bell near Entebbe. 
This port already connected railway miles length with 
Kampala, whence, had not been for the war, was the intention 
extend either Mubendi (whence connection with Fort Portal and the 
south-east ‘corner Lake Albert could established without difficulty) 
Butiaba the north-east end Lake Albert, possibly both. 
either point, connection with the existing system land and water 
transport from Cairo would established (Fig. 3). 
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obvious that the advantages offered this system for the 
transport passengers and goods are unsatisfactory from the point 
view time, convenience, and expense. While the journey from Cape- 
town Bukama the southern and central zones (2600 miles) can 
made rail eight days, that from Cairo Lake Albert the 
northern zone would occupy nearly twenty-one days under the most 
favourable conditions with existing facilities. ‘There accordingly ample 
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Fig, 3.—Routes from Lake Albert to Khartoum 


justification for further inquiry means which they may 
improved, and particularly the regions lying the south Khartoum. 

think unlikely, face the facilities for navigation offered 
the Nile, that continuous railway connection with Cairo will 
completed for considerable time, and inclined think that for 
some time come the northern terminus any transcontinental 
railway service from north south more likely established 
Khartoum Wadi Halfa than Cairo. there direct railway 
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communication between the Vic- 
toria Nyanza region and Khartoum, 
these connecting lines cannot, gene- 
rally speaking, carried close 
the river-bank, owing the cha- 
racter the country, and particu- 
larly because the extent 
swamp they will have traverse 
the slopes which bound the valley. 

the west bank, the route 
which railway would run would 
probably that which has been 
described Major Christy 
Sept. 1917). its northern ex- 
tremity would probably connect 
with the railway which in- 
tended carry from Khartoum 
Fasher, Sennar, Kosti and 
Obeid, which latter point has 
already been reached. 
southern end would either cross 
the Nile the neighbourhood 
Rejaf, or, keeping the west 
the Nile, connect with Stanleyville, 
possibly Mahagi Lake 
Albert. But whatever course may 
ultimately decided upon, 
obvious, from the point view 
north-to-south connection, that the 
Christy route must unfavour- 
able one, because involves 
considerable detour the west, 
and must therefore expensive 
both money and time. ‘The 
distance from Mahagi Khartoum 
this route would about 

the east bank the Nile, 
which seems offer 
mising prospects, would neces- 
sary connect either Mubendi 
Kampala with Sennar, route 
which would probably run Dufile 
and Rejaf the first instance, and 
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Fig. 4.—Lake Albert to Cairo by the Nile 


would thus bridge the gap the Fola rapids between the navigable 
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sections the Nile. inclined think that the commercial pros- 
pects the country through which this line will pass, will justify the 
extension Rejaf, soon as, even before, the transport facilities 
the region the Great Lakes which this paper specially refers, have 
been provided. When the railway has reached Rejaf, the distance still 
traversed order reach Sennar will 600 the line 
were carried this point the only section between Capetown and Cairo 
which would still without railway communication would from Aswan 
Wadi Halfa, distance about 225 miles (Fig. 4). 

this point, regard both the limited question the utility 
extension Rejaf, and, more generally, the value the central 
north-and-south trunk system whole, regret find myself 
complete disagreement with the views which have been expressed 
recent paper high authority Sir Alfred Sharpe Sept. 
1918), who said: 


has been suggested that Nimule and Rejaf might connected 
railway, continue the line communication north and south. 
appears me, however, that the only reason for doing this would one 
sentiment. When the Mombasa railway has been continued through Uganda, 
these northern Uganda districts will have comparatively cheap route 
which send their products the Indian Ocean. Whether the construction 
railway from Nimule Rejaf would cheapen these rates and enable 
northern Uganda, instead sending trade Mombasa, forward 
slightly lower rate the Nile the north, question might turn out 
that would prove cheaper for the Upper Sudan send its goods through 
Uganda Mombasa. But either case the difference could not 
and the money necessary for making railway from Nimule Rejaf would 
better spent the construction some really vitally needed line. 


know that there have been proposals for the construction section 
Cape-to-Cairo railway along the backbone Africa, more less following 
the line the rift lakes, and finally either descending the Nile Rejaf and 
following the eastern edge the swamps, else running along the 
watershed El-Fasher. Every one interested Africa would glad see 
such railway existence but commercial undertaking the present 
date, its construction would not justified when there are many districts 
crying for outlet the nearest seaport. 


only when Lake Albert passed and the Upper Nile reached that 
railway running north will the best line communication, and even this 
case most goods for the Upper Nile will not Alexandria, Cairo Port 
Said, but the existing railway from Port Sudan the western shores the 
Red Sea. 


line from Port Sudan (and Egypt) running Khartoum and beyond 
has already reached its limit usefulness north-and-south railway 
Kosti, whence turns the west Obeid. have already mentioned, 
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this line will probably soon carried Fasher Darfur and here 
have the possibility transcontinental railway east and west. 


“We have heard much the Cape-to-Cairo railway, phrase which, 
after all when the question carefully studied, does not mean much. There 
little doubt that some day the future will possible travel rail 
from the Cape Cairo, but for some years come the needs Africa the 
matter railways are not much north-and-south through line railways 
going from the interior the east and west coasts.” 


With regard north-to-south east-to-west routes Africa, 
think that the requirements the country tend vary from time 
time, and must frankly admitted that hitherto there has been 
effective demand for through communication land from north south 
the continent. There has, moreover, been force sentiment, 
outside Rhodesia, incline the balance whenever commercially possible 
favour north-to-south communication. Even Rhodesia halt 
northern extension towards Tanganyika has been called for more than 
ten years Rhodesia Broken Hill, for want sufficient local encourage- 
ment extend further, just the same fashion Sir Sharpe rightly 
points out, the southern impetus has faded away Kosti. 

Looking into the future, ready admit that the Cape-to-Cairo 
system, when constructed, will never through route for goods any 
considerable scale. obvious that sea freight must always cheaper 
than railway freight over such long distance 4000 miles, and also 
over much shorter distances. This fact, however, does not necessarily 
mean that the commercial usefulness the various sections the central 
system may not very considerable, nor does furnish any conclusive 
reason why the system whole should not pay. the other hand, 
question very much whether, what have called the central zone, 
there would any distinct commercial advantage providing additional 
means communication with the east coast. this region, all the 
ports are disadvantageously situated for trade with Europe, because the 
traffic has pass either the Suez Canal the Cape Good Hope. 
its southern half longer haul land and lake Beira may quite 
conceivably more economical than shorter journey land say 
Dar-es-Salaam Kilindini. 

Similarly the northern section quite possible that, notwithstand- 
ing the longer haul, considerable portion the Uganda traffic will 
able dealt with more economically Port Sudan than Kilindini. 
Again, the west coast, doubt whether any considerable traffic from 
the regions which have been discussing will ever flow any west-coast 
ports the north Boma and Lobito Bay, because the geographical 
position any port situated further the north will always handicap 
very heavily comparison with the nearer eastern ports. may laid 
down invariable general rule these matters, that, while passenger 
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traffic will, other things being equal, tend follow the quickest route, 
goods traffic will flow the cheapest. far, then, can see 
present, the only connections with the sea for which there likely 
any real demand the immediate future are concerned with the com- 
pletion the Lobito Bay line, and the programme for linking the 
centres the Belgian Congo with Boma. 

these circumstances, demur altogether the view that such 
money may available for railway construction Africa should 
devoted railways running from the interior the coasts, and that 
the building further north-and-south connections matter which can 
stand over. the far the east coast concerned, think 
would mistaken policy expend money multiplying competitive 
connections between eastern ports and the central trunk system when, 
will soon the case, each the three great lakes has been provided 
with direct and efficient rail communication with the sea. 

view, the most crying need Africa, and need which must 
soon recognized, for through north-to-south communication, not 
much for goods for passenger traffic. Some new impulse, however, will 
needed accelerate the construction the last links the chain 
communications have described you, and believe that this 
impulse will come from pressing demand, which will soon apparent, for 
better facilities for passenger traffic the northern zone, and from wide- 
spread feeling that apathy these regions should not permitted 
retard the progress central and southern Africa when they have done 
their share the common work construction. The capital expenditure 
required for the last sections will relatively moderate that 
judgment would well worth the while all the Governments Africa 
co-operate, need be, providing for it. When only the last links 
remain constructed, the benefits both direct and indirect which all 
these Governments will reap from their completion will obvious, 
and the demand for them will become insistent, that have doubt 
the result. 

Considerable use will certainly made passengers through 
route all seasons the year, but there one aspect the possibilities 
this route which think deserves special attention. rapidly growing 
demand has sprung recent years for winter resorts, where people 
sufficient means and leisure can certain finding warmth, health, 
recreation, and interest without having face long and inclement 
journey sea. improved facilities for travelling can provided, all 
these requirements can met the full Africa. one point 
another practically every variety climate can found there, with the 
exception only that which met with the frozen seas the Arctic 
and Antarctic Circles. Hot springs, with valuable medicinal qualities, 
occur many places between Capetown and Cairo delightful surround- 
ings. The facilities for sport all descriptions are many respects 
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unique. Natural spectacles wonderful beauty and impressiveness are 
found constant succession. Geographers, ethno- 
logists, botanists, and scientific men generally can find the widest fields 
for study, while persons more commercial tastes cannot fail both 
interested and impressed the mining and other resources the Dark 
Continent, and the methods which are being employed develop 
them. 


TIME TABLE TRANSCONTINENTAL JOURNEY FROM CAPETOWN CAIRO 
THE PRINCIPAL ALTERNATIVE ROUTES BETWEEN BULAWAYO AND KHARTOUM. 


Route Bukama, Kabalo, Stanleyville, Fasher, Sennar 


Railway constructed 1963 miles; 6d. 
Route Salisbury, Beira, Malindi, Kigoma, Tabora, Kampala, Sennar 


Route Rhodesia, Broken Hill, Abercorn, Kigoma, Tabora, Kampala, 


Khartoum Cairo: 


The average speed taken new railways, and train 
ferries. 


can conceive more delightful excursion than tour through 
Africa extending over four five months, which would range from north 
south the continent, and possibly include return journey. 
alternative route. During such tour time would special object 
would permissible break one’s journey and remain long one 
desired any place where fancy interest inclined, experiencing during 
the journeys, which would made comfort, the charm and beauty 
African surroundings, the exhilaration the high-veld climate, and the 
glories the African nights. varied attractions will, view, 
ensure constantly increasing use this most beneficent avenue for 
human intercourse, and help bring the inhabitants Great Britain into 
closer and more sympathetic touch with the denizens every race who 
are playing their several parts the building the territories the 
Crown Africa. Its success will, believe, assured, and hope that 
may live see the day when the Cape-to-Cairo Railway can longer 
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accomplished fact. 


APPENDICES 


POSSIBLE ROUTES FOR RAILWAY CONSTRUCTION THE REGIONS 
THE VICINITY THE NORTH END LAKE NYASA AND THE SOUTH 
END LAKE 


Rhodesia Broken Hill Abercorn, Northern Rhodesia. 


motor road runs from Kashitu north Broken Hill Serenje Mpika 
Kasama and thence Abercorn, distance approximately 500 miles. 
The country south Kasama perfectly flat, and the Chambezi river the 
only large river bridged. give some idea how simple railway con- 
struction this country, may state that the motor road was started the 
latter end January 1916, and May 1916 motor transport was running 
between Kasama and Kashitu—a distance approximately 500 This 
work was carried out during the wet season. From Kasama Abercorn 
(distance 100 miles) the railway construction would run along the watershed 
there are rivers bridged, and good well-graded road already exists. 
The country along the whole route well wooded. Labour also plentiful. 
The country most uninteresting, being thickly covered with forest rather 
like what you get parts Matabeleland. improves rather when you get 
you then get few hills from there Abercorn, but still the 
same bush. You cross the road Abercorn the source the Chambezi 
River. This, think, always accepted the headwaters the Congo. 
Abercorn itself most beautifully situated the high ground above Lake 
Chila. The lake about three-quarters mile away from the township. 
has most perfect climate—rather like England, but plenty sunshine. 
Coffee and all sorts things well there. The soil deep and red parts. 
healthy part the country for Europeans. From Abercorn the railway 
would connect with Kitutu Bay Tanganyika, distance approximately 
miles, thence another miles water Bismarckburg. 


North End Lake Nyasa. 


The Bay with Old Langenburg the eastern shore, and Mwaya the 
western shore, pretty correct shown the map there is, however, 
outlet inland from Old Langenburg except over the Livingstone Range 
goat track. Mwaya you have plenty space for buildings, etc. 


Lake Nyasa Lake Tanganyika. 


The country between Tanganyika and Nyasa well watered and wooded, 
undulating, with small mountain ranges and isolated hills along the whole 
route, fertile valleys, and other parts open park-like country. The Chomba 
Mountains escarpment) overlooking Karonga have drop 3500 feet 
miles the present motor road series hairpin bends down the range. 
Certainly Karonga would never make suitable harbour. 

There are present two parallel routes where roads already exist the 
vicinity Ikomba, only few miles apart. starts from Bismarckburg 
and goes over the Igale Pass the foot the Rungwe Mountain Neu 
Lankenburg Mwaya the north-west corner Lake Nyasa. Route 
leaves Kitutu Bay Abercorn, thence along the Tanganyika plateau Fife 
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the top the escarpment west Karonga, Lake Nyasa. Along this route 
the trans-continental telegraph line runs. Route the most suitable for 
railway construction. runs along the north face the watershed, well- 
graded road already exists, and the only disadvantage that there are few 
rivers bridged. Bismarckburg would make excellent port with deep 
water right the shore. The crossing the mountains the Igale Pass 
Neu Langenburg thence Mwaya difficult feat. Mwaya would 
easy get suitable harbour the shipping also would sheltered from 
the storms. 

Route Kitutu Bay Abercorn Karonga, has only the advantage that 
there are rivers bridged. From Kitutu Bay Abercorn the grading 
fairly stiff parts: motor road already exists. From Abercorn along the 
Stephenson Road there difficulty until the top the escarpment over- 
looking Nyasa reached, but would difficult feat get line down the 
escarpment. The harbour Karonga also bad. The shipping lies some 
distance from the shore, and runs south Vua immediately bad weather 
threatens. This disadvantage does not exist Mwaya. The approximate 
mileage both routes about 200 miles. 

The advantages certainly rest with the route. 
well-graded motor road runs from Neu Langenburg Mwaya, and you also 
have wide choice harbours. The Livingstone range mountains runs 
right down the lake, quite close this point, which gives deep water and 
protection from storms. 

The establishment railway communication between Tanganyika and 
Nyasa would open out fertile part Central Africa and add the world’s 
food supplies both beef and cereals. would give new country, that has 
hitherto been untapped, and also part country which Europeans could 
live comfort. The climate the Tanganyika plateau from Neu Langenburg 
east Njombe Lupembe very mild. The rainfall from the records high, 
but this does not appear make the country particularly unhealthy. The 
Ufipa country between Tanganyika and Rukwa governed the British 
Administration from Bismarckburg under the nominal sovereignty sultana. 
The inhabitants own large herds cattle and are purely pastoral people. 
high state agricultural efficiency has been brought about under the French 
Fathers the Mwaza Mission; large crops maize, beans, potatoes, etc., 
have been produced this area, 

the east Lake Rukwa you again get into great cattle country 
peopled the Ussangu tribe under sultan named Merere, who, previous 
British occupation, was source anxiety the Germans owing his pro- 
British leanings. This tribe own great number cattle the “hump” 
variety. Crossing the Igale pass you get into the Neu Langenburg area. The 
soil hereabouts volcanic and very fertile. Water very plentiful, the whole 
land being intersected small streams which run all the year through. This 
part has been described the Germany German East Africa. 
inhabited the Wankondi tribe, purely agricultural people who produce 
wheat, potatoes, etc. The climate very similar that England, and 
English fruits such currants, etc., well here. Further the south-east 
towards Mwaya the country more tropical, the motor road passing through 
many miles banana groves the shores Lake Nyasa Mwaya. 


South End Lake Tanganyika. 


most parts the mountains run right down the lake-shore there is, 
however, the open harbour Kitutu Bay the most southern point, about 
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miles from Abercorn, which can reached .by motor. This harbour 
Northern Rhodesia. About miles from Kitutu Bay the old German 
post, Bismarckburg, German East Africa, native name, this 
first-rate anchorage, and deep water right the shore. 


CAPTAIN PHILLIPS, M.c. (written during the war), 
UPON THE REGIONS CENTRAL AFRICA THE VICINITY THE 
NORTH END LAKE TANGANYIKA, CONSIDERED FROM THE STAND- 
POINT THE ROUTES WHICH COMMUNICATION MAY ESTABLISHED 
THE CAPE AND CAIRO MECHANICAL TRANSPORT. 


General. West Tanganyika. 


The South African Railway system may considered already linked with 
the Belgian line communication from Tanganyika the Atlantic. Thence 
the shortest projected line establish contact from the Congo bend 
Stanleyville Mahagi Lake Albert. Although from Mahagi advantage can 
taken Uganda steamers Dufile, there still 104 miles unspanned thence 
Rejaf. However, from Rejaf south-westward there under construction 
motor road 130 miles Aba Belgian territory. This com- 
pleted within the year. anticipated that traffic from the new goldfields 
(at Kilo) may make use this route. The Belgian Government have recently 
been anxious push forward the Stanleyville-Mahagi project, but the 
difficulties output and transport material must postpone until after the 
conclusion hostilities, and, even when completed, the link still 
missing between the two systems. extension the Rejaf-Aba road further 
into the heart the gold-producing area, its conversion into railway 


for establishing outlet Port Sudan, economically likely the 
earliest development, failing effective mechanical transport from the Congo. 


Imperial. East Tanganyika. 


Northward development this side Africa, with view junction 
through Uganda, originally planned Rhodes, who had, however, 
means access knowledge the country concerned, requires British con- 
trol over (1) the eastern shores Lake Tanganyika from Abercorn 
(2) the section Kigoma-Tabora the German Central Railway (3) the pro- 
vince Ruanda. These three essentials have now been under Belgian pro- 
visional administration for exactly year. Any connection from the Cape 
system Tanganyika through British territory would probably indicate the 
revival Rhodes’ scheme rail from Broken Hill Abercorn, which was 
deflected after his death, when Katanga copper began attract Central African 
rails like magnet. From Tanganyika northwards use can made the 
valleys lakes the Central rift The Rusisi River rushes down 
deep gorge closed enormous complication volcanic mountains 
stretching both east and west Lake Victoria and the Congo River respec- 
tively. Northward, Kivu cut off from lakes Edward and Albert range 
active volcanoes, running 14,000 feet and thrown laterally across the 
divide. From Tanganyika, use will have made the central line from 
Kigoma Tabora. From Tabora the Germans had projected and surveyed 
railway St. Michael (Msalala) and Mariahilf (Ushirombo) the junction 
the rivers Nyawarongo and Kagera Kaseke. From Kaseke water trans- 
port the Nyawarongo Mogo ferry, five hours from Kigali, the administra- 
tive capital Ruanda, was designed carry off the enormous traffic hides. 
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This railway from Tabora frequently referred erroneously the 
Mwanza Railway. known the Germans Kagera Railway, and was 
never intended touch Lake Victoria, which was have been tapped 
extension the Usambara line from Moshi Speke Gulf, through Arusha 
and the goldfields. the Kagera Railway, kilometres had been con- 
structed from Tabora northward during 1914-15. The rails were removed 
the Belgians the beginning this year for the completion the Cape- 
Katanga line the Lualaba. 

German maps the Kagera shown flowing from west north 
Masseke, passing Kigari, its upper waters only being termed Nyawa-Rongo, 
whereas our custom show the whole length this river Nyawarongo, 
flowing into the main Kagera (or Alexandra Nile) Kaseke while, higher 
the main stream, the German Ruvuvu termed Kagera, rising within 
miles Tanganyika, with the Ruvuvu small tributary its upper 
waters. From Kaseke, downstream its mouth Victoria Nyanza, the 
Kagera infested with tsetse fly, mainly There are roughly 
3,700,000 head native cattle Ruanda. The hide traffic now passes from 
Kikali Bukoba Port Florence Mombasa. The Kagera Railway was 
designed divert this Dar-es-Salaam. 

For many years has been definitely laid down authorities that the 
rectangle formed by: (North) the southern frontier Uganda (south) the 
German Central Railway (east) the eastern shore Lake Victoria (west) 
from Lake Kivu Ujiji Tanganyika, will not possible construct 
line connect the Central rail with the railway system Uganda. This 
not correct. true that the country very mountainous, showing extreme 
volcanic complications over the whole area indicated, with clear systems 
ranges valleys. European has hitherto had opportunity spending 
any time this area with the exception the few German officials. 
Ruandi and Urundi there are white traders settlers. Before the war, the 
country was closed area from the time the Germans opened political stations 

have been for five months engaged there political mission 
March will noticed every existing map that the country north- 
ward from the terminus (Kaseke) the projected railway remains, accident 
design, quite uncharted, British maps are recent compilations from German 
sources also from the northern edge this area the Uganda frontier 
the map many cases curiously incorrect. was able, when duties 
and the unsettled state the country permitted, confirm the existence 
the uncharted portion lying parallel the course the Kagera, 
remarkable valley which provides unexpected avenue communication 
between Kaseke and the Kakitumba valley. access assured the 
Rushenyi plains Uganda and the Fort Portal system rail. Thence, also, 
north-westward through the Ntungwe valley, required, Lake Edward (and 
also Stanleyville the main Congo communications, the Obo-Chodo 
divide). consider the key the development and junction the 
central and northern railway systems Africa, east the great divide. 


Before the paper the PRESIDENT twenty-three years ago since 
had most pleasant breakfast Fort Salisbury Rhodesia with Mr. Wilson 
Fox, when was there correspondent, stopping with Mr. Cecil 
Rhodes. were then discussing this great scheme, first the trans- 
continental telegraph, and then the Cape-to-Cairo railway. Mr. Wilson Fox 
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was for many years Rhodesia, and is, you know, Director the 
Chartered Company. welcome him here this evening, and quite 
certain shall have very interesting lecture from him this dream 
Cecil Rhodes, railway right down the centre Africa from Cairo the 
Cape. 


Mr. Wilson Fox then read the paper printed above, and discussion 


The PRESIDENT: unfortunate that several gentlemen whom had 
hoped would have taken part the discussion this evening are not able 
present. Lord Milner left England last Sir Eric Geddes was also 
invited, but had plead official engagement. Col. Amery, who had 
promised speak, and who taking the place Lord Milner during his 
absence Egypt, has been commanded dine with the King this evening 
welcome the Prince Wales his return home. Sir Alfred Sharpe, who 
addressed our last mecting, and who would, sure, have taken part 
invigorating discussion this evening, unfortunately bed with influenza. 
have, however, other authorities here, and will ask Mr. Alfred 
who well known for his interest developing the Empire, lead off 
with general view this question communication down the heart 
Central Africa. 

Mr. ALFRED BIGLAND, M.P.: From early days have been great admirer 
Cecil Rhodes, and recent years the lecturer to-night. have 
worked together for the past three years Committee which has 
been debating and considering Empire resources many ways, and the 
paper read to-night you have heard illustration the possibilities the 
future development the British Empire. were all proud see that map 
with continuous colouring from north south. Many believe that this 
work has fallen upon our shoulders because have been found worthy 
small matters the past, and that still greater responsibilities have been 
called from members the Anglo-Saxon race under which call our- 
selves British. Mr. President, the idea would like put before you 
There investment, there security great for national purse, for 
State enterprise, land; especially when have men like Mr. Wilson Fox 
select the most fertile portions that land for the development, and for the 
necessities generations come, and the health and comfort the people 
who will settle upon it. have studied little the possibilities Nyasaland, 
where tobacco and many the things that must have for life, comfort, and 
are grown, and feel myself under the greatest debt gratitude Mr. 
Wilson Fox for the labour has devoted preparing the paper have 
listened to. Many thought that Cecil Rhodes’ Cape-to-Cairo railway 
might come our grandsons’ time, but Mr. Wilson Fox has shown the 
possibility that some who are middle aged to-day may see the completion 
that great effort. There doubt mind that when you have once 
your main line, the feeders east and west will naturally follow, but the feeders 
without the connection would very imperfect plan development. the 
House Commons only fortnight ago were asked pass motion 
voting guarantee three and half millions for the development cotton- 
growing land the Sudan. Lancashire have sixty millions spindles 
waiting for cotton spun. must keep our machinery and our operatives 
supplied with raw material, say that the scheme developed to-night 
one that every Englishman should proud further every possible way. 

The PRESIDENT: Major Grogan, who made the first through journey from 
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north south, and has been serving East Africa during the war, here this 
evening. Perhaps will give some his local experience and views upon 
the paper. 

Major very nearly twenty years since last addressed 
this Society, and very nearly quarter century since, with his younger 
brother, fell upon the lecturer his home Salisbury and ate and drank 
him out his house. have listened with the utmost interest the admirable 
lecture have had to-night, and there are two things which struck more 
than anything else. The first that with such old friend and old African 
Mr, Wilson Fox there could many points which could find myself 
such complete disagreement with him. not going take this 
opportunity challenging the axioms upon which his argument has relied, 
the various conclusions which has advanced, because were 
detail with such very important subject would take too long. The next 
thing that struck me, and this perhaps more than anything else, that only 
shows how completely lack any co-ordinating factor these great Imperial 
problems, when can stand this platform and assert that still the only 
living man who has seen all the various territories that have been traversed 
to-night paper. But really feel something ought done this 
country bring this great issue focus. feel very strongly indeed that 
the initiative ought taken the Government this country induce 
the French, the Portuguese, the Italians, the Belgians and ourselves appoint 
Commission take all the evidence available the world (and not 
very much) and lay down once for all the principal factors that define railway 
construction Africa, and deduce from that the main arterial system trans- 
continental communications for the continent. That ought done bya 
body that sits right outside Africa and only then should get away from 
the miserable happenings the past, when each district, province, and 
country poking out little railways its own without any idea where they 
are going lead merely pushing some particular mine forest that 
happens the obsession the moment. can assure you that probably 
fifty per cent. the middle African railway construction that has taken place 
has been very great extent waste expenditure, for the simple reason that 
main system had ever been laid down which everything else could 
related and trust everybody here to-night will his utmost help the 
formation such Committee have suggested lay down once for 
all the main arterial system which African railway construction should 
conform. 

The PRESIDENT: have heard from Mr. Wilson Fox the ideas 
Dr. Christy, who has travelled Central Africa and who has very decided 
views his own upon the railway question. Perhaps would kindly favour 
with those views. 

Dr. particularly pleased being asked speak this 
evening, because the very instructive paper have listened has special 
interest for me, having travelled through nearly all the regions 
eastern and Central Africa along which one other the alternative routes 
the Cape-to-Cairo Railway System may one day pass. can assure you 
that the truest statement Mr. Wilson Fox has made this evening that the 
most crying need Africa for through north-and-south communication, not 
much for goods for great gap between the northern 
and southern terminals, not rail heads, something like 1750 miles direct, 
out total about 4500 miles, and not all disposed with 
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Mr. Wilson Fox that attention should first paid the southern part that 
gap, nor think will be. push through communication from the 
north, from the direction Europe, the Sudan—a country developing 
leaps and bounds—that the crying need. The northern terminal, will 
say, Kosti Sennar, the railhead Obeid, and the urgent necessity 
for through communication rail Rejaf and Lake 
the Sudd region—35,000 square miles swamp, long grass and water—lies 
right the way. surmount the difficulty there are three alternatives, viz. 
the east Abyssinia, through the swamp direct, and the west. Now 
the western alternative what Mr. Wilson Fox has termed the Christy 
route, along the watershed, which traversed 1915, and 
will perhaps forgive venture correct his statement that the distance 
from Lake Albert Khartoum this route would 2000 miles. less 
than 1500, over 500 which constructed Obeid, leaving about goo 
complete. Fasher would connected branch line. also says 
that the Christy route must unfavourable one because long détour 
the west, but may point out that the route the southern section which 
himself suggests, Beira and Portuguese East Africa, involves détour 
500 miles the east and train ferry Lake Nyasa. 

The Nile-Congo watershed route would not expensive one, for the 
divide, have stated elsewhere, level and continuous. There abun- 
dance water and valuable timber, and much the region thickly populated 
very interesting, industrious and peaceful tribes. There are few more 
healthy beautiful spots Africa. the other hand, the two alternative 
routes have none these advantages except water. 

There doubt mind that the gap the north and south through 
communications will first bridged rail and steamer route the 
Congo. The railhead the Cape Congo is, you have seen, Bukama, 
2600 miles from Cape Town. Then there are 300 miles river, 200 miles 
railway Kindu, 190 more river, and miles more railway from 
Ponthierville Stanleyville. This latter railway has been built for some 
years. There then road from Stanleyville Irumu and Mahagi Lake 
Albert, now being built motor road, converted eventually into 
railway. The only gap the rail and steamer communication, along which 
the traveller will have walk between Nimule and Rejaf, past the Fola 
Rapids, Rejaf being the southern limit navigation from Khartoum. 
not generally known, but even to-day traveller from the Cape may arrive 
Cairo overland route, having travelled entirely rail, steamer and 
motor car, with the exception the 100 miles that have mentioned between 
Nimule and Rejaf. But this Uganda, and not the Congo. 

for train ferries, have not sufficient knowledge them able 
give opinion their utility. All the great lakes Africa have 
reached long railway journey, and seems that they would have 
built Europe their transportation sea and railway, and reconstruction 
the lakes, would very costly affair, the same time, hope that 
Mr. Wilson Fox will push his great scheme train ferries. may not 
found feasible far round Lake Nyasa, but the utilization the 
400 miles waterway Lake Tanganyika, originally part Mr. Rhodes’ 
great dream, possibly another matter. 

The PRESIDENT: Mr. Melland, who District Commissioner the 
Kasempa District, will perhaps give account the kind country the 
railway will have pass through North-East Khodesia. 
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Mr. MELLAND have very few claims speak to-night, and any descrip- 
tion country like Northern Rhodesia would not interest and would 
take too long. There was one point Wilson Fox’s paper which caught 
attention, and that was that said that more impulse was needed 
complete the gaps the railway from the Cape Cairo. That seems 
the greatest point could make. The impulse can surely found the fact 
that have very strong dual responsibility Africa, the one exploit all 
the resources the country which have such great need and the other 
that owe very strong debt the native inhabitants there, for whom 
call ourselves trustees, and who have proved themselves very loyal citizens 
during the war, which debt can pay educating them and helping them 
develop their country side side with European developments. The great 
difficulty providing that impulse seems the question money. During 
the time have been England leave and talking about the development 
Africa, which much interested, always met with the answer, 
you want money your chances are hopeless there not enough 
money England now spend any Africa.” This very great mistake, 
because think the best possible investment could make would Africa, 
and the only way could get wealth out Africa railway and other 
transport development. Whether one way another—the way advocated 
Mr. Wilson Fox other ways—is better, subject upon which not feel 
competent speak. Major Grogan said thought would very good 
thing international conferences were appointed decide the system 
communication across Africa. must say agree entirely with him; but 
instead waiting indefinitely for these conferences, would very great 
thing the Government Great Britain had conference its own decide 
what could within British territory. Instead having separate Pro- 
tectorates, each trying work for their own ends, can see reason why 
should not start immediately have some central Government for the whole 
East Central Africa, which could decide upon the best ways for opening 
that country rail, river, and train ferries. hope shall not only able 
produce the products needed for England, which are badly needed, such 
cotton for Lancashire, but also hope that addition the mills which 
are working Lancashire and India, shall before very long establish mills 
and similar industries Uganda and other places, instead having export 
cotton and bring back the form calico. enormous future 
for Africa can only invest money railways and other transport, and try 
get unified policy for development—in broad sense—throughout the 
area. Good and remunerative development depends improved transport, 
but will very surely follow it. 

The PRESIDENT: see Major Taylor here, who railway engineer 
great experience India and has been for several years recently East 
Africa. hope will give some general views this great question. 

Major TAYLOR: come before you quite different position from 
any the other being engineer and railway manager, look 
perhaps more the practical side than some those who have spoken before 
me. One advocated the advantage strong central line picking traffic 
from subsidiary feeders, but afraid that not idea any railway- 
man’s idea developing Africa. endorse the lecturer’s view that some 
through connection absolutely essential, and should pushed for all 
worth, either road, river rail does not really matter for the moment 
which way, because will long before traffic will warrant through express 
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service, such have from Calais Brindisi. The lecturer suggested some 
passengers doing tour four five months and surely does not require 
train-ferry carry these passengers. Goods will always take the shortest 
route, and goods from anywhere, from the centre Africa along the rift, 
must come either the eastern western ports, probably the east coast. 
The central extensions will most advantageous for strategic purposes and 
for connecting the various east-and-west lines, that would possible 
bring rolling-stock from one these lines leading the coast other parts 
the continent. But the difficulties the gauge question are rather serious, 
because for technical reasons will impossible lay down third rail 
the metre gauge. The difficulty can met double track, but would 
mean having wooden sleepers. The Uganda railway all laid with steel 
sleepers, road easy maintain and quite suitable the very rough class 
labour available. not know whether the central railway has wooden 
steel sleepers. general manager the Uganda railway, pressed for the 
extension that railway across the Uasin Guisho plateau, thence along the 
north the lake through Uganda, connecting Jinja and Kampala, and 
westwards the Congo Stanleyville but was told, You are letting your 
blue pencil run away with you.” However, that very possible line, and 
certainly should on. Now come the question waggon ferries. had 
the opportunity seeing the working the waggon ferries Richborough 
and Southampton during the war. have gone into the question lately, and 
cannot see the great advantage putting them that north-and-south route. 
Lake Victoria they might advantageous. the contrary, see the 
greater advantage having ordinary steamer which can put ports 
the lake and pick local traffic. hardly equitable compare the cost 
the installation train ferry with the cost the construction railway, 
for the waggon ferry can pick nothing during those 300 400 miles, whilst 
local railway would gather trade and perhaps pay its own way locally. 
The waggon ferry does nothing except transport from end end. But these 
are only criticisms detail the advantage through system. certainly 
will all can push the Cape-to-Cairo railway, and hope you will all 
the same. 

General COLLARD not think there really very much can tell you 
this matter, except perhaps correct one two things which have been 
said the people who have criticized the scheme. has been mentioned 
somebody that very great weight would have transported one 
these vessels. The weight train ferry that size would nothing very 
big all, and the vessel itself would not very much bigger than vessels 
already the lake. The weight would somewhere the neighbour- 
hood 1700 tons, and none the pieces would larger than could 
easily transported railway trucks. compiled short memorandum 
this subject train ferries for the Colonial Office the beginning this 
year, and went into the question which would the best routes. 
those various matters which have been brought out this lecture came 
light this memorandum some extent. But what should like bring 
out this, that what would have considered not which the shortest 
route the easiest route connect two points together, but which route 
would give the best traffic. That say, instead connecting from one 
fixed point another, should worked out and thought purely from 
traffic point view, and the whole thing gradually joined that way. 
therefore might much better take longer route than take more 
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direct route. That the reason why think Mr. Wilson Fox suggests keeping 
well the east the southern part rather than going the west. And the 
same way inclined agree with Dr. Christy. The western route the 
northern end the line would probably the one which would better and 
quicker than any eastern route. not think can say anything further 
the subject, except that one have very much heart, and would like 
see carried out soon possible. 

The PRESIDENT: must recognize the great care and enthusiasm with 
which Wilson Fox has prepared the paper has read this evening, 
and the very convincing way which has put before the main idea 
running railway down the centre Africa. said quite frankly that there 
are objections it, that there the other school thought which would have 
the connections the coast, and matter regret that should not 
have had here this evening Sir Alfred Sharpe put that point view before 
with his usual force and lucidity. From pure geography have wandered 
away good deal into railway engineering and train ferries but from the geo- 
graphical point view the chief point interest was certainly that valley 
which had been, will not say discovered, but the significance which was 
first pointed out Captain Phillips. Those you who read the Geographical 
will read the appendix Mr. Wilson Fox’s paper account 
what Captain Phillips has observed his explorations Africa. will 
not detain you any longer, but ask you give particularly hearty vote 
thanks Mr. Wilson Fox, and may hope when has got his great 
scheme carried through will take all with him his guests, that 
may enjoy the beauties has described 


Sir Alfred Sharpe sends the following would have con- 
tributed the discussion had not been prevented 


was disappointment not being able hear Mr. Wilson Fox’s 
paper. His contention seems that the first aim these lake regions 
should Cape-to-Cairo—north-and-south—line railway, mixed rail 
and train ferry. What consider they want the shortest and cheapest 
outlet coast port for their trade—whether west, south, north makes 
difference it’s matter business. Consider for moment, seriously, 
where this trade flow (has, indeed, already begun flow). 

(a) Lake Nyasa regions, North-Eastern Rhodesia, Kondeland, Nyasaland, 
Zambezia, etc. collection largely many ports Lake Nyasa, and then 

Lake regions, with portion the Eastern Belgian 
Congo, the north-western half the Nyasa~Tanganyika plateau, Lake Kivu 
regions (when connected with Tanganyika short railway), western 
Ruanda, etc., and course all German East.” collection many ports 
Lake Tanganyika, and then direct rail from Kigoma Dar Salaam 
(not Cape, Cairo). 

(c) Lake Victoria regions, with Uganda, Toro, all British East” Africa, 
eastern Ruanda, Urundi, etc. collection partly many ports Lake 
Victoria and the Uganda Railway and its future extension, and 

Katanga and the regions immediately north it. present rail 
Beira. Later rail west Lobito Bay Cape, Cairo). 

(e) The bulk the Belgian Congo, ‘To ports the West Coast. 
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Unless, therefore, you are south Rhodesia north Lake Albert, where 
can the usefulness Cape-to-Cairo route come in, 

mixed steamer and rail route from north south Africa will 
materialize itself, very soon, the interconnection lines built 
develop all these lake regions. But the pleasant popular idea tourist 
run from Cairo Capetown not the one should have chiefly our 
minds connection with plans for Central African railways, much 
which the best and cheapest outlet for such and such region. 

One can travel from Cape Cairo to-day, and have easy and fascinating 
journey. By-and-by will much easier some day merely tourist trip. 

ferries: is, think, clear that make this economical 
proposition you must have very large stream traffic interrupted 
water passage. There never likely large stream traffic passing 
north and south the African lakes. What will required many small 
coasting boats picking trade variety ports Nyasa, Tanganyika, 
Victoria, etc., and depositing the railway for transport the 
coast. train ferry could not round Lake Victoria picking bale 
cotton here and parcel rubber there. would only use from one 
railway terminus another, between which there must very large volume 
trade passing order make payable proposition. 

can see eventuality (quite possible one, too) which would create the 
need for train ferry one other the lakes—that is, some great centre 
industry were open out west them—some big mineral proposition, copper, 
chrome, manganese, coal, which demanded economical carriage ex- 
tremely large quantities make payable undertaking. near the 
shores Nyasa, for example, are coal, iron and lime. 

the Cape-to-Cairo tourist, soon the railway 
finished (let hope two three years), and railway has been run across 
the plateau tap that fine country both the south-east 
and the north-west, and short line miles has been built 
connect Kivu with Tanganyika, will then able travel train and 
comfortable lake steamers from Capetown the southernmost sources the 
Nile. for the balance his journey north—well, can imagine all sorts 
nice things future, with the help Thomas Cook. point view, 
however, the business one for the development these fine lake regions 
Africa must, think, look for the shortest and cheapest lines com- 
munication with the sea. 

Another point which struck was the lecturer’s comparison the cost 
train ferry Lake Tanganyika with that railway built along the lake- 
shores. But one fancy, suggest the construction 
running alongside 400 miles deep water communication Africa. 
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SURVEYS MESOPOTAMIA DURING THE WAR 
Lieut.-Colonel Beazeley, D.S.O., R.E. 
the Afternoon Meeting the Society, November 


names are spelled the author from maps the 
attempt has been made reduce them the system map. 


OLONEL PIRIE has already given paper Surveys Meso- 

potamia the for last December. not intend 

over the same ground, but will confine myself details the work carried 

out small detachments and then pass matters archeological 
interest. 

left Basra October 1916 with small party consisting two 
surveyors, one computer and about sixteen porters, men who 
carried the instruments and acted orderlies, etc. were attached 
and were responsible for all field-survey work the fighting part 
the Tigris front till the end April 1917; the small party was sub- 
sequently 

landed Sheikh Saad November For the first month the 
party was employed Large-scale surveys Sheikh Saad 
camp and and miscellaneous surveys the neighbourhood (4) 
pushing the triangulation advance. addition supervising this 
work was personally employed follows (1) Accompanying the cavalry 
and making reconnaissance surveys; (2) instructing the junior cavalry 
officers map-reading (3) engraving dials and range 
scales for aeroplane spotter for G.H.Q. this job suitable tools 
were available, and got over the difficulty using one pair spectacles 
superimposed second pair give the necessary 
small metal straight-edge circular protractor, and steel beam compass- 
points engraving tools. 

December took work for the artillery, which consisted 
(a) (6) providing artillery boards. Under heading 
had determine the co-ordinates battery sites, O.P.’s, ladders, referring 
and auxiliary marks, objects enemy territory, and work out ranges and 
true bearings required; the latter were required for directors and 
co-ordination, and were worked out the nearest minute. 

Under heading (4) were provided two kinds some batteries 
preferred one kind, some another. blank board was projected the 
grid used the 3-inch map the area the battery was working in, and 
this grid was plotted the positions any the points enumerated 
under required each battery, including ranges and bearings. 

the other class board the 3-inch map the battery area was 
carefully mounted cardboard. there was any slight distortion this 
was dispersed cutting the map and adjusting the pieces fixed 
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points plotted the skeleton board which the grid had been pro- 
jected the additional data mentioned above were then entered the 
map, required. Zinc plates not being available, white cardboard was 
used, which was generally seasoned exposing the sun. 

Data were also furnished Corps, Divisional and Brigade Artillery 
H.Q. required. Sometimes the party assisted the counter-batteries 
locating enemy batteries flash-spotting system. The observer ascended 
one artillery ladder, plumbed his theodolite vertically below him, and 
while was the look-out for the flash his assistant set the instru- 
ment and fixed the zero the mark selected. Directly the flash was seen 
the observer his binoculars, the detail the distance coinciding with 
and likely visible the theodolite was noted down the observer 
then descended, observed, and proceeded the second ladder, repeating 
the operation. then returned the first ladder and took fresh set 
observations, worked out the results there and then, and satisfied 
handed the co-ordinates, range, and bearing the battery. 
operation was repeated necessary. 

When elevated O.P.’s were available, similar method was adopted. 
useful work could done from the low-sited O.P.’s the firing line. 
sometimes had the satisfaction hearing hostile battery being 
knocked out these means, must remembered that sound- 
ranging nor flash-spotting instruments such were used the Western 
Front were available. 

The Ford van the party was fitted travelling office and bivouac 
combined, and many were the adventures met with the indifferent 
roads had travel. 

Triangulation was pushed forward, and good deal 3-inch supple- 
mentary survey done complete the preliminary maps prepared that 
charge Map Compilation G.H.Q., was entirely responsible for publishing 
all maps required the troops the Tigris front, and hope shall 
have the pleasure paper from him, for would prove very interesting. 

The lack natural features made very difficult for bodies troops 
and individuals find their way about the numerous roads, especially 
night, and sign-boards were often difficult find were stolen for fire- 
wood. fell the lot our small party erect landmarks over the 
area. ‘These were about feet high and stayed wire, each pole being 
surmounted different symbol. could easily seen from dis- 
tance day and recognized approaching them night their positions 
were marked the 3-inch map, which description was added. 

The party was also called for another job. wanted line 
levels run along the firing line opposite Kut for distance about 
miles east the Hai was required determine the height 
embankment should built keep the flood waters the Tigris 
from drowning out the firing trenches and cutting the lines communica- 
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tions rear, for the Turks that time had their power cut the 
banks which kept the flood waters from inundating the country the 
south. Once this was done the banks would soon melt away and render 
any attempt repair the breaches impossible. 

level nor staves were available, and nobody else would take 
the job, our party constructed two 2-foot and two 5-foot levelling staves 
and were ready for ‘The theodolite had duty level. 
was impossible work the trenches themselves, the observer and 
his assistants had crawl along their stomachs just rear the 
trenches, and the weather was wet nasty dirty job was. 

The theodolite was placed its box stand 
prepared board whenever the box stand was too high. Any attempt 
make oneself more comfortable meant raising one’s head above the level 
the parapet and making target for the sniper’s bullet. One the 
staves got shot through, but the party came out the ordeal safely 
spite the strafing” that went regularly. 

periscopic theodolite was badly wanted when observations had 
made fairly close the firing line and times drew artillery fire the 
theodolite the party got well known the Turks. Any one who has 
tried alternately reading angles and ducking avoid approaching shells 
knows what distracting work is. Cover was not always available, and 
all one could was lie flat the ground till the shell had burst and 
scattered its bullets. Expeditions were sometimes made into Man’s 
Land” carry the work, and was always relief get back. 

Work continued without break till about February 1917, when 
the crossing the Tigris was effected Shumran, and bridge thrown 
over. Kut fell and the Turks were full retreat towards Baghdad. 
After the retreating enemy raced the two divisions, followed the H.Q. 
the 3rd Corps, and came back from the day’s work find small 
camp all itself, escort, and prowling Arabs about. Recalling 
two surveyors, left one the bridge-head carry with the work 
hand, got him escort, carried triangulation across the river, and the 
same night reduced party reached supply dump and halted there for 
the night. 

The next day, after putting the dump state defence, there 
were lot hostile well-armed Arabs about, got lift for myself and 
men motor convoy, and halfway came across the convoy 
which two carts had been attached, hung Arabs. Having 
driven these off the convoy was able start again, and reached Baghailah 
where the the 3rd Corps were. 

made short halt here complete computations and office work 
arrears, and joined the 13th Division the evening after long march, 
Umm Tubul. the division marched off early the next day, big 
break had now occurred the triangulation which could not fill up, and 
survey the left bank the Tigris was carried bicycle fitted with 
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cyclometer, the value whose readings miles had previously been 
determined. With horizontal distances thus measured, direction the 
plane-table was maintained orientating with long needle compass 
whose deviation was determined every night astronomically. Two boards 
were kept going, the motor van being used bring the plane-tables 
ward rapidly whenever the country admitted it. 

The well-known arch Ctesiphon was passed March and 
about noon the same day the Dialah was reached, further progress being 
barred the Turks. Here battery resection and range determination 
was resumed, base being rapidly measured with 500-foot wire and sun 
azimuth observed. Survey work was also pushed far shot and 
shell would allow and some interesting remains ancient city sites 
sketched in, locally known Riskidah and Bismaya. 

sunrise March the passage the Dialah had been forced 
the survey party crossed and carried their work far Qararah 
before the morning March the party marched into 
Baghdad with the advanced troops and came for its share the 
welcome accorded the inhabitants. 

Next morning early remaining surveyor was sent off join the 
Falujah column operating the Euphrates, while the rest the party 
pushed far Daudiyah, the Tigris nearly halfway Sindiyah, 
where duel was being carried with the Turks the other side the 
river. return Baghdad triangulation was taken for large-scale 
survey the city, which was successfully accomplished Colonel 
Gunter air photography the 12-inch scale. was completed and 
published fortnight. 

The party still remaining accompanied the column 
Baqubah and Shahroban from the Turks. completion its work 
there they returned Baqubah, were reinforced two surveyors, and 
accompanied the column operating against the near Deli Abbas. 
After the battle Marl Plain left the two surveyors carry on, and 
joined the column operating the Adhaim, crossing that river 
being forced and the enemy driven back, survey was pushed towards 
Barurah. then joined the column operating the left bank the 
Tigris co-operation with the troops the right bank with view 
driving the Turks out Samarra. 

After the battle was transferred the River Adhaim, and got 
far Band-i-Adhaim the Jebel Hamrin. the march back 
Sindiyah gaps the work were filled up. this time the two 
surveyors had left behind had been put 3-inch survey the 
area, which was full swing 

was now well May 1917, and the little survey party which had 
followed the fortunes the 3rd Corps was last broken up. was 
transferred, with computer, take charge detachment two 
officers and eight surveyors carry out large-scale survey Samarra 
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and its neighbourhood. scale selected was the 6-inch, and was 
decided call the aid air photographs, which were adjusted 
framework points fixed triangulation and plane-table intersection. 
The congregated photos were then reduced the 6-inch scale, blue prints 
prepared and issued the surveyors, who transferred the detail their 
boards and carried out supplementary survey including contouring. ‘The 
total area surveyed was 120 square miles and included Kaim and 
Istabulat. 


September 1917 the work was completed, the detachment broken 
up, and was transferred the Shahroban front. Air photography again 
played important part the survey this front, and was great 
assistance over the complicated ground the Jebel Hamrin, tangle 
hills much eroded water action. Considerable experience was gained 
the handling these air photos, and was found possible roughly 
contour the hill area enemy territory their aid. Part the area had 
covered ground survey, was found impossible photograph 
the whole The 3-inch scale was adopted for the area over which 
operations were carried out where fighting would probably take place 
the near future elsewhere the 1-inch sufficed. 

Whenever columns were pushed forward penetrate the enemy lines 
push back the Turks, small survey parties always accompanied them 
and did good deal useful survey and advance triangulation. Some 
the party assistants became experts carrying out rapid triangulation, and 
considerable use was made the points fixed tie down the air photos 
over the area 

Sometimes expeditions were made into Man’s Land” order 
fix points that could recognized individual photos and carry the 
triangulation forward. the intricate nature the ground was 
very difficult this from our own territory. was not unattended 
from risk capture and more than once machine guns were turned 
the returning party spite the picquets our own lines having been 
previously warned. 

March 1918 the limit effective survey over enemy territory was 
being reached, and G.H.Q. were looking round for some other means 
carrying out effective reconnaissance surveys. was attached the air 
squadron Baqubah evolve some effective form air survey, having 
first train myself thoroughly the use the Lewis gun. 

The method evolved was then explained the squadron and left 
them carry out. however proved too difficult for anybody but 
trained surveyor, and was detailed carry out the work addition 
other duties. Five successful and exciting trips were made over the 
enemy lines. one day owing clouds three separate flights had 
made trip, which meant hours the air that day, 
including hours’ actual work. much 400 square miles was some- 
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times accomplished two hours, much depending the detail 
cut in. 


While surveying with the column operating against the Turks Tuz 
Khurmatli was detailed May 1918 survey the ground north 
Taug. While work escorting aeroplane developed engine trouble 
and had return our lines. ‘The machine was was not fitted with 
Lewis gun, and our aeroplane was shot down enemy machine near 
Qazah Khurmatli, and pilot and were captured. 


Fig. 1.—Izhaki Canal, west Samarra, inked and reduced from 6-inch map T.C. 108: 
half-mile squares 


Enough has now been said about the work carried out small 
party and this paper will now deal with matters. 

The ancient canal system will first dealt with. There were three 
main systems: The Nahrwan Canal and its branches which watered the 
land east the Tigris down far Kut, and then between that river 
and the Hai down far Wasit the Izakhi and Dijail systems, starting 
from Tekrit, irrigated the land west the Tigris nearly far south 
Baghdad and the canal systems that watered the land between the Tigris 
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and Euphrates, starting from the latitude Baghdad and fed lower 
branches from those two rivers, this system extended down far the 
marshes the Euphrates west Qurnah. will deal only with the 
Nahrwan system. 

The network canals that once covered the country has already been 
dealt with notes air photography archeology shows how 
the canal water reached every part the country, and how communication 
was kept system roads. Both the Tigris and Euphrates were 
controlled and kept their proper Numerous clay tablets have 
been found testifying the care bestowed and trouble taken restrain 
these rivers, and the upkeep and clearing out the canals the silt 
accumulated them. Barges and boats probably made use the main 
canals waterways. 

The Nahrwan takes off from the Tigris above and intakes from 
near Daur and Aski Baghdad added its volume. branches from 
watered the area west the Jebel Hamrin and north the Adhaim river. 
Near Barurah the Fatf canal joins it; this canal takes off from 
Kaim and again Kadisiyah. 

Near the last named is, believe, still seen the remains the 


Fig. remains weir the Nahrwan Canal 


foundations weir which led the water into the canal here well 
into the Dijail system the opposite bank. Weirs formerly existed 
wherever intake was made. Above Istabulat the level the river was 
once much higher has since cut down its bed some feet and swept 
away the Samarra the canal roo feet wide and feet 
deep the waterway, the banks rising some feet above this level. 
Near the Adhaim river the waterway over 100 yards wide and feet 
deep, above which the banks are high feet places. Both the 
Adhaim and Dialah rivers have now cut their way through the 

Aski Baghdad small but interesting regulator, the canal 
augmented two fine underground water channels, which must 
have supplied large volume water have justified the expense 
their construction. 
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SAMARRA, FROM AN OBLIQUE AIR PHOTOGRAPH BY 63rd SQUADRON R.A.F. 
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Further down the canal come very fine regulator situated east 
Samarra, the masonry whose weirs and regulating sluices has been 
carried off the Arabs for building. ‘The so-called tower Kaim 
solid, and rather obelisk than tower. 

Near Barurah where the Faff canal joins the Nahrwan are still 
seen the remains two masonry weirs, and part one very good 


Fig. 3.—Junction of Nahrwan and Halwah Canals, inked up and reduced from 6-inch 
map T.C,. 114, Aski Baghdad: half-mile squares, 


state preservation. ‘The masonry has been removed the Turks 
build serai close by. 

From configuration the ground where the Adhaim river cuts its 
way through the Jebel Hamrin and issues into the plains the river appears 
have once followed different course more less parallel the Jebel 
Hamrin. wide channel falls into the Khalis canal near Deli Abbas. 
Near Band-i-Adhaim are remains masonry works which appear have 
once distributed the waters the Adhaim into several channels. One 
appeared drain north-westerly direction the second channel still 


q 


SURVEYS MESOPOTAMIA DURING THE WAR 


exists and runs roughly parallel the present course the Adhaim and 
watered the area west Band-i-Adhaim, which was not reached the 
Nahrwan itself. was probably this canal which induced the Adhaim 
adopt its present channel, after the canal headworks fell ruin subse- 
quent the Mongol invasion. third canal watered the area south 
the Adhaim, and fourth the area north Deli Abbas. 

Owing the soft alluvium through which the Adhaim now runs 
would not have taken very long cut its present bed. The second canal 
poured its surplus waters into the Nahrwan just above where the Adhaim 
cuts across the latter. That the Dialah followed the present Beled Ruz 
valley and not its present course evident from the fine masonry retaining 
wall miles long still existing almost perfect along the left south bank 
where the Dialah leaves its rocky channel through the Jebel Hamrin. 
could not have followed its present channel, big river and would 
have swept the Nahrwan canal away. 

The Dialah seems have been led along several channels. One 
watered the area north its present channel augmented surplus water 
from the Adhaim, and joined the Nahrwan north Qarnebit. second 
canal watered the area south the present river channel and poured its 
surplus sluice Sifwi south Baqubah into the Nahrwan. Another 
canal watered the area further south. The present Dialah channel makes 
clean breach the Nahrwan and flows the west it. flood the 
volume water the river very large. 

The Tigris has breached the Nahrwan two places, one opposite the 
junction the Adhaim with it, and the other mile further south. 
must remembered that the Tigris used flow another channel 
further west. 

brother officer told that the remains the abutments bridge 
weir had been found just below Kut, and these probably supported 
big weir and overbridge. well known that the Tigris once flowed 
down the Hai channel. order restrain the and provide 
outlet for the surplus flood waters that the Hai channel could not safely 
cope with, the above-mentioned weir was probably constructed. Above 
the weir was perhaps bridge which carried the Nahrwan canal across, 
and made possible irrigate the thirsty land the south between 
the two rivers. The Sinn banks are probably portion this canal. 
Remains the flourishing cities were seen south Dialah, east 
Ctesiphon and west the Hai. 

When digging the trenches for the defence Samarra 1917, objects 
such tear bottles were found, which think were used only pre- 
Mohammedan days. old Arab the Political Agent’s Office Samarra 
told that Aski (or Eski) Baghdad meant “the port Baghdad,” and 
its importance was derived from the fact that the limit navigation was 
reached here. The city must have once been vast emporium with miles 
wharves and warehouses. When the air-photographs were printed they 
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revealed the faint trace vast ancient city some miles long and 
much miles wide places, continuous except for break south 
Aski Baghdad, and was all built the same time must have housed 
population about four million souls. appears have been built 
all one style the area may very well have been one vast town. The 
air show clearly the nobles’ and rich merchants’ estates 


Fig. 4.—Samarra, inked up and reduced from the 6-inch map T.C. 10g made by uair- 
survey : half-mile squares. To be compared with oblique air-photograph on plate. 


along the banks the Tigris, with their mansions, offices, summer houses, 
and gardens; each estate being arranged different pattern according 
the whim its owner. ‘The smaller fry were excluded from the river 
much the same way the modern city Baghdad. centre 
the city seems have been supplied system addition 
supplies led canals. 

Bait Khalifah have the remains what was probably royal 
palace comparatively recent the building stands like the 
Ctesiphon arch, and fine landmark for miles round. Ornamental 
doorways, painted walls; marble pillars, Turkish baths, central heating 
apparatus, etc., have been unearthed. The grounds include fine tank, 
which was probably once reservoir and also some very fine 
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underground galleries round bathing tank, where the royal owners 
escaped the heat the long summer days. 
the outskirts the city the north-east the above-named 
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palace was ruin with thousands thin clay goblets, like the modern thin 
pint tumbler. Here was probably once inn, where weary travellers 
refreshed themselves before entering the city, 
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West Bait Khalifah, the opposite bank the ‘Tigris, Ajik, 
the remains what must have been very fine palace commanding the 
Tigris valley. Sufficient still remains the building testify its 
former grandeur. Very fine underground chambers still exist. Zenobia, 
(Jueen Palmyra, said have been brought here. South this palace 
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Fig. 5.—Ruins of Al Ajik and Canals, inked up and reduced from 6-inch map T,.C. 113: 
half-mile squares 


small summer pavilion called Salabiyah, and still further south 
very fine cutting through which the Izakhi canal passes. 

East Bait Khalifah what appears have been once marathon 
course about miles long, oval shape. One end abuts the 
enclosure the palace. again Alij, the Emperor Julian’s 
tomb. died near June 363 The remains were placed 
brick tomb, and covered over earthern mound nearly feet high, 

surrounded deep moat. ornamental outer wall once existed. 
The remains two fine avenues converge towards from the south. 

the north the tomb are the remains building known 
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Madrassah (school). South-east the city and outside the walls were 
the fine public gardens described former paper. 

North the present city Samarra are the ruins fine old mosque, 
which the Arab mentioned earlier this paper told was once 
temple the sun. The walls are still standing, but the fine marble pillars 
that formed the inner colonnade were removed and put the courtyard 
the tomb the Golden Dome. The fine tower 160 feet high, with 
pavilion top, reached spiral staircase outside, whose outer 
balustrade has disappeared. There similar tower Daur. 


Fig. 6.—Bait-al-Khalifa, Old Samarra, inked up and reduced from 6-inch map T.C. 112 
half-mile squares 


miles south Istabulat, where have very good 
small town laid out the rectangular system. Through passes intake 
from the ‘Tigris feed the Dijail and Izakhi canal systems and south 
Istabulat the Median wall mentioned Xenophon. South Kaim 
what was once small city called Kadisiyah, the form perfect 
octagon with bastions; the walls are still standing. Inside was found 
quantities glass. small town laid out the rectangular 
system exist east the Faff canal and Kadisiyah. The complete set 
6-inch sheets show full detail all these interesting relics bygone 
civilization. 
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far have concentrated their efforts few cities like 
Babylon and Nineveh. the whole Samarra may compara- 
tively modern, certainly rivals both these cities size. 


Before the paper the PRESIDENT said: have very much pleasure 
introducing you Colonel Beazeley the Survey India, who has been doing 
some excellent work Mesopotamia, especially survey about Samarra. 


Colonel then read the paper printed above, and discussion 
Sollowed. 


After the paper the said was hoping the end the paper 
that were just coming interesting point. Colonel Beazeley the 
commencement had told how had been shot down aeroplane and 
taken prisoner, and was looking out all the way through the paper hear 
what became him after that. put off telling another day, but 
hope that that other day shall have good account it. are 
grateful him for having given this paper, for has opened new 
vista. has spoken the immense value and use air and 
hope some later afternoon meeting have special paper showing the 
value air photography for reconnaissance during the war. this case 
matter and can see quite distinctly how these very ancient 
cities were planned the American type. sorry see that they were 
planned this way, those who have been America are not very 
much struck the beauty that rectangular type. could wish that the 
ancients had not been up-to-date. But anyhow, every one must have 
been struck the magnitude both the city and the great irrigation works. 
cannot imagine city four millions then, and shall very interested 
hear how that estimate was arrived are prone exaggeration, 
and four millions does seem represent very large city. the present time 
Asia there city anything like that size—neither Peking nor Canton 
nor Calcutta approach it. The irrigation works were incontestably 
magnificent scale, and was particularly interested what Colonel Beazeley 
said about these underground channels, the karez, they seem spread 
over the greater part Asia. They are very common the Afghan frontier 
Seistan, but also came across them Chinese Turkestan near Turfan. 
extraordinary how these Asiatics lead water underground series 
wells dug down and connected channels underground. how 
done Central Asia. can, think, realize the extreme difficulty under 
which our survey officers carried out their duties, the rough instruments they 
had use, the bad climatic conditions under which they had work, the 
appalling mud and the terrific heat. 

authority Mesopotamia, because have never seen that region. share 
the President’s doubts about the population which ascribed these cities, 
remains which have been photographed from the but may say 
case how enormously valuable such surveys will future. 
course they have this disadvantage—that all remains all ages will leave 
common superficial outllne, and enormous area ruins may seen without 
its being the least possible from the air tell whether they belong one 
successive periods. speaking entirely without book the matter, but 
should have thought that this long range towns the left bank the Tigris 
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not very far north Baghdad, belong much later age than the birth 
Christ—that the great mass is, fact, early Arab. know that the 
Caliphs Baghdad were the habit building, each them, fresh city 
live in, and moving the river for reasons similar those which actuate 
rulers the East still. was this constant building new palaces that 
ruined even the Khedives Egypt. probably have here succession 
towns, and not one immense city inhabited one time. come back the 
question all the area was inhabited time you might, 
indeed, have city four million but would rather believe that only 
part was inhabited any one time. had that impression when first 
saw this air photograph the Journal and wondered what particular 
authority early date ascribed it. know certain 
migrations from Baghdad due conditions ruling, various times, the 
town. When became too pronouncedly favour the direct descendants 
the Prophet against those his uncle, the Abbasid Caliphs were the 
habit ceasing live Baghdad and their capital from safe 
distance. cannot help this range towns much more the date 
Baghdad itself. how enormously estimates ancient populations 
have shrunk, result actual investigations and would 
very interesting know whether this case there any sign one circuit 
town wall. Babylon, for example, probably never contained much larger 
population than Stambul the present moment. 

The PRESIDENT: Perhaps Colonel Beazeley could tell what has become 
those finds the Germans? 

Commander HOGARTH: They are still Basra. The things which the 
British Museum itself excavated 1917-18, are the British Museum, but 
sixty cases, the result the German excavation Samarra, which were got 
down Basra, had absolute embargo placed their export, and from that 
date this they have never been allowed leave. the greatest possible 
pity. 

Major KENNETH can tell you what was most those boxes. 
nearly all, not quite, belonged the Caliphate period and mostly consisted 
plaster work. Miss Bell had some Baghdad before 
was sent down Basra. think this bears out Commander 
opinion that the city, far known present, belongs the time the 
Abbasid period. 

Note added after the occupied Samarra 1917, did 
not secure all the material dug the Germans. General Cobbe mounted 
guard soon knew there was anything interest 
but before arrived the Turks, presumably the orders the Germans, had 
thrown much the excavated material into serdab and set the place fire. 

Sir MARTIN CoNway: Colonel Beazeley spoke building seen the 
Samarra photograph originally sun temple; but famous 
built the ninth century. The corkscrew tower that its conspicuous 
feature rather important historical monument. Historically the type 
descends from that the ancient Ziggurat the ordinary stage- 
towered Babylonian temple, which was, rule, plan. From 
that, doubt, developed the Persian fire-tower, examples which are known. 
This minaret the mosque Samarra and another the same district are 
doubt development the Persian The interesting point about 
this particular minaret the mosque Samarra that according Makrisy 
the minaret the mosque Ibn Talun Cairo was imitated from the 
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Samarra minaret, that forms link between the architecture Egypt and 
the most ancient Babylonian architecture. quite agree with Commander 
Hogarth that the common custom the whole this region throughout 
antiquity and the middle ages was for monarch build himself new town 
not very far away from the town his predecessor. When you find town- 
ruins stretching along miles river, you must not conclude that they are 
the remains one great town simultaneously occupied vast population, 
but succession towns, not necessarily separated long intervals time 
between one and another, but not simultaneously occupied. those boxes 
remains from Samarra, they were, the first instance, ordered Alexandria, 
there await the days safe passage across the Mediterranean. really 
not know why the order was revoked, and they have stopped Basra ever 
since. The contents, doubt, were largely stucco work. When the Germans 
excavated Samarra before the war, they revealed the lower parts many 
house-walls. The ordinary internal house decoration was very beautiful 
stucco work, sometimes exceedingly elaborate, sometimes bold and simple, but 
the ninth century. perhaps worthy mention that not merely 
Mesopotamia, but Egypt, Palestine, Italy, the Alps Dissentis, France 
St. Germain des Prés, and Germany, the ninth century there was very 
fine stucco work done. One the finest examples was Cividale, city 
the fate which have not heard, but was badly damaged the war. The 
little ninth-century chapel which was there, beautifully decorated with some 
the very finest stucco the world, may have been damaged destroyed. 
all events, from Samarra the Tigris St. Germain des Prés the ninth- 
century stucco was made, and the remains the Baghdad boxes were 
great extent such work. 

Sir THOMAS HOLDICH: should not like Colonel Beazeley without 
congratulating him and his colleagues the success their work. Surveying 
front very active enemy always ticklish work, and think they have 
succeeded marvellously well. have not word criticism offer the 
methods they employed, which are certainly somewhat dissimilar methods 
remember times past. But whatever they were, they have shown great 
deal ingenuity, and think, from what have heard from Colonel Pirrie and 
others, that the success the surveys Mesopotamia fully equal the 
success the surveys the Western front. the whole think our survey 
officers have acquitted themselves exceedingly well. just one point 
about the references which Colonel Beazeley has made the irrigation works 
Mesopotamia should like him clear up. have been impressed, 
doubt you all have, the extraordinary extent the ancient irrigation works 
Mesopotamia, and Colonel Beazeley has suggested that the results this 
irrigation supported population something like eighty million people, while 
placed the population Samarra something like four millions. would 
interesting hear what basis that computation has been made. Though 
the population might large, does not follow all that the population 
Samarra would spread over wide surface that London does. 
know something crowding the East End London, but nothing 
whatever the crowding that you may find good many Eastern bazaars, 
particularly India. regards the irrigation itself, would very interesting 
know, particularly view the future, whether the success the ancient 
scheme irrigation Mesopotamia can repeated these days about that 
there seems some doubt. know the views Sir William Willcocks 
but since have heard him explain his schemes there have been practical 
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experiments made Mesopotamia which may exceedingly useful. 
officer recently returned from Mesopotamia told that the result the 
irrigation which they had carried out for the purpose raising vegetables, and 
even cereals, order supply the troops, was that there was extraordinary 
outcrop salt, similar that which occurred the Punjab when they first 
introduced irrigation there. What the chemical composition this salt 
not know, but seems doubtful whether they can deal with this difficulty. 
know that the water which freely and generally found spreading 
over Southern Mesopotamia certain times the year use whatever 
for irrigation, The only water that use that which brought down 
the Tigris from the hills, and which contains sediment necessary for the crops. 
should like hear what Colonel Beazeley has noticed that subject. There 
another matter. course the question what become Mesopotamia 
political problem with which have nothing should like 
know what the nature the frontier Mesopotamia really question which 
can only answered our surveyors. The Arab tribes, who are scattered 
all over the plains, are distinct from the people the hills but whether the 
problem which requires examination. When was work myself Mesopo- 
tamia seemed that the line was really very distinct—quite distinct 
India but all the future problems which confront regard 
Mesopotamia, that the responsibility keeping another frontier order 
perhaps the chief. have nothing further add, except congratulate 
Colonel Beazeley and his colleagues, who have done such 
and especially coming home with their skins whole. 

Colonel BEAZELEY: must thank Sir Thomas Holdich for his very kind 
and flattering remarks about our survey work Mesopotamia. One two 
points have been raised about the date the city. afraid the evidence 
the whole against estimate. The only thing had really were 
the objects that had been found while digging the trenches—tear bottles, 
certain number coins and and officers whom asked about 
these things told they probably belonged earlier period. The 
bottles themselves were all thought belong somewhat earlier period than 
the Mohammedan days. must leave the final question its epoch experts. 
The question the population the town was simply worked out roughly 
myself and other officers, assuming that the whole area was populated the 
same time. rough census the number the houses that probably 
existed the city taken whole, and calculated out the average number 
inhabitants, and worked out very nearly four millions. The question 
what call temple and others have called mosque was brought forward 
because should like have settled. Arab the city whom often 
used talk about the old ruins told his opinion the temple was not 
primarily mosque. had been mosque they would have kept up: 
they would not have destroyed it, they pulled all the fine interior marble 
colonnade, and put them the courtyard surrounding the tomb under the 
golden dome. The other question which Sir Thomas Holdich raised was 
whether Mesopotamia will ever become fertile country again. The only 
information have about that from irrigation officers, who were the 
opinion that would take least four years after the irrigation system had 
been restored get the ground into working order. The ground present, 
Sir Thomas Holdich has said, covered with great deal salt places and 
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Commander HOGARTH: Will get clear four years 

Colonel BEAZELEY The canal officer said they could about four 

Commander HOGARTH: Where are they going drain the salt away to— 
back into the channel the river 

Colonel BEAZELEY: not know. Canal officers India know how 
could not tell you myself. 

Commander understand the great difficulty Egypt 
keep the salt from getting back again into the irrigation water. 

The PRESIDENT: must all share with Sir Thomas Holdich con- 
Colonel Beazeley the fine work which he, together with other 
survey officers, have done Mesopotamia, and accord him very hearty vote 
thanks for his paper. 


Note added Colonel after the Discussion. 


The opinions Sir Martin Conway and Commander Hogarth the 
comparatively recent date Samarra command respect, and have only one 
remark add, that the Abbasid Caliphate was its decline when its adherents 
were driven out from Baghdad and sought refuge Samarra, and hardly 
possible they can entirely responsible for the whole the vast city. 
Commander Hogarth’s last question about the salt the soil requires answer. 
greatly depends whether the salt merely results from the evaporation 
water that has been lying the ground, whether percolates from 
below. the former case quite easy get rid the salt, but believe 
the latter evil difficult eradicate. 


THE NEW BOUNDARIES BULGARIA 
Map following 


HEN the Treaty Versailles was signed June and published 
London six days afterwards, felt some anxiety lest might 
not possible follow the the rapid reconstruction the 
boundaries Europe thus begun the delimitation 
things have not moved quickly since the boundary commissions that 
were formed months ago demarcate the German boundaries are still 
awaiting, the beginning January, the ratification the treaty that 
will allow them take the field the organization under Allied control 
the various plebiscites delayed for the same reason. treaty with 
Austria signed September has only just been published, though 
the courtesy the Geographical Section, General Staff, and the Foreign 
Office, were able give full description the boundary the 
November the same courtesy are indebted for the 
means publish account the new boundaries Bulgaria, delimited 
the Treaty Neuilly-sur-Seine signed November 27, and shown 
map attached the treaty, copies which have been received 
recently London. 
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The geography these treaties becomes increasingly interesting and 
more difficult follow and the examination the Bulgarian treaty 
are faced for the first time with much country that has never been 
properly mapped. The well-known Austrian map the scale 1/200,000 
that has always formed the basis the frequent new boundary delimita- 
tions the Balkans does not profess accurate, and has often been 
proved seriously wrong. However, the regions that are covered 
the three, the Austrian map agrees fairly closely with the older Bulgarian 
1/200,000 and Serbian 1/250,000, which are evidently copied one from 
another with certain selection detail and modification names. 
far there ground for misunderstanding, whichever map one uses. 
But for certain sections the boundary there are disturbing factors 
the shape later and better maps larger scale. relatively small 
part the country through which the latest and, one may hope, final 
boundary drawn has been covered sheets the Serbian 1/75,000 
and the Bulgarian 1/50,000 and does not appear that any specific 
use made these maps the treaty delimitation, which evidently, 
though does not say so, based the Austrian 1/200,000, with all its 
defects. Now the present condition this Austrian map chaotic. 
With the break-up Austria various states have become possessed 
large stocks the printed sheets, and apparently the plates also. 
More less revised and altered sheets have been published 
Slovakia, Rumania, and the Serbs. Some these are printed 
the back Austrian sheets revised since the outbreak war, that both 
sides the paper must catalogued but has not been possible 
yet make complete set the map showing the boundaries laid 
down the Treaty Bucharest after the second Balkan war 1913. 

thorough examination the geography the Treaty Neuilly 
offers, therefore, peculiar difficulties, and cannot hope that they have 
all been conquered the short time available for the preparation this 
account. Since, however, all published maps that have seen, both 
British and foreign, are more less wrong their representation the 
boundary resulting from the Convention Sofiya 1915, which makes 
part the new boundary, seems best make first attempt soon 
possible. The boundary commissions appointed under the treaty 
will have make completely new topographical surveys along consider- 
able sections, especially the south until their work finished, certain 
reserves must made and when done, many the treaty clauses 
will require interpretation, for the spot heights with which they are strewn 
will certainly altered. The use these spot heights the treaty, 
without reference the map from which they are taken, open serious 
objection any time. the present state the Austrian map 
especially dangerous, for there telling what changes may have been 
made reprints incorporating the more accurate results recent 
Bulgarian and Serbian surveys. have found, however, the 
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delimitation the treaty not inconsistent with the following sheets 
the Austrian map, which may therefore taken the basis 
for discussion. 


Sheets order delimitation the boundary. 


40° 1898 

41° Sofia 1898 Corr. 1912 
42° Kavalla date Corr. ii. 1914 
44° 1908 


The spelling names becomes steadily worse each succeeding 
Treaty Peace. The map attached the Bulgarian treaty the usual 
1/M map made from transfers the 1/M sheets compiled this Society 
for the Geographical Section, General Staff, with overprinting the 
Service Armée. the sheets compiled the R.G.S. 
the names are transliterated from the Serbian, Greek, and Bulgarian, 
and are therefore roughly phonetic spelling. But one sheet the 
1/M map, Istambul, the original sheet published the G.S.G.S. some 
years ago, which many, though not all the names are taken from the 
Austrian 1/200,000. Upon this hybrid foundation the names overprinted 
red are taken from the Cartes d’Etat Major Autrichiennes, the 
Austrian 1/200,000. But the names the English text the treaty 
not conform closely the map, being sometimes the transliterated 
forms and sometimes not. Moreover, nearly all diacritical marks—as 
omitted, that the text has very unscholarly appearance, 
unworthy serious document. 

The definition the boundary begins the Danube its confluence 
with the Timok, the three-boundary point Bulgaria, Rumania, and the 
Kingdom the Serbs, Croats, and Slovenes, which latter will for 
brevity call Serbia, since this boundary the Croats and Slovenes are 
not implicated. follows upstream what the treaty calls later, though 
not here, the “old frontier between Bulgaria and Serbia,” the 
frontier,” meaning sometimes the boundary 1878, and 
sometimes that 1913. But after about miles the new boundary 
leaves the river and the old boundary and follows for while the 
eastern watershed the Timok, giving the valley Serbia far 
where the boundary cuts the little river Bezdanitsa, and rejoins the 1878 
boundary which follows Here there was the former boundary 
sharp salient, which now rounded off giving Serbia small piece 
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the upper valley the Nishava, from including short section 
the railway Sofiya, and the town Tsaribrod, but leaving Trn 
Bulgaria. Along this part the boundary shall our description 
spell the names they were transliterated from the Cyrillic Tsaribrod 
(as the treaty) instead Caribrod (as the Austrian map), and 
Stanintsi instead Staninci (as both the treaty and the map). 

The boundary described cutting the road from Trn Tsaribrod 
immediately south the junction this road with the direct road from 
Pirot” some kilometres the north. The Serbian 1/75,000 
map shows such direct road all, and the Austrian map soon 
degenerates into one more tracks, suggesting that the best way from 
Trn Pirot through Tsaribrod, which case the treaty definition 
faulty. example the danger using spot heights without 
defining the map, may note that the three heights given one sentence 
the treaty 1199, 1466, and 1706 are the Serbian 1/75,000 
respectively 1416, 1469, and 1710, and that the last point Ruj not 
the crest but some kilometres south it. 

the new boundary rejoins the old and runs with for few 
kilometres whence diverges from the watershed between the 
Morava and the Struma into the basin the latter, give another small 
example definition watersheds country badly mapped or, rather, 
where the better map, the Bulgarian 1/50,000, has been neglected for the 
Austrian. The boundary defined the watershed between the basins 
the Bojichka and the Melyanska the river Dragovishtitsa immediately 
below the confluence rivers near Point 672, and thence along the 
watershed between the Dragovishtitsa the north-west and the Lomnitsa 
and Sovolshtitsa the south-east. Now the river north-west the latter 
watershed, that comes down Point 672 (675 the Bulgarian map), 
not named either the Bulgarian the Austrian maps. The name 
Dragovishtitsa” given the Austrian map the united rivers below 
the confluence 672, and the Bulgarian the other branch the 
river above the confluence. ‘The Lomnitsa the Austrian map not 
named the Bulgarian. ‘The Melyanska called the Prosiya and the 
Kosooska and the Sovolshtitsa the Austrian called the Bistritsa 
the Bulgarian. 

The sketch-map annexed has been drawn illustrate this little tangle 
from the Bulgarian 1/50,000 map the only published large-scale 
map the country. The names are transliterated from the Bulgarian, 
and are carefully placed the rivers follow the original nearly 
possible. The boundary laid down from the treaty the 1/M map 
attached, using the Austrian 1/200,000 interpreter. one had 
only the best map, the Bulgarian, would impossible discover 
what meant the watershed between the Bojichka and the Melyanska, 
which the watershed between the Dragovishtitsa the north-west 
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and the Lomnitsa and Sovolstitsa the south-east. fact, the treaty 
cannot followed detail, even parts interpreted all, the 
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text really referred, for the 1/M map attached the treaty, with its 
rough additions overprinted red, cannot regarded more than 
guide, and boundary commission must work with the largest-scale map 
procurable. 

piece geographical definition the treaty here quite un- 
satisfactory, and the boundary were demarcated antagonistic 
commissions there would plenty room for quarrel. for 
this for other cases bad definition these treaties, the demarcation 
the hands Allied commissions, which are allowed some latitude 
interpretation and the only people likely hurt are students the 
technique boundary delimitation, who might have expected reasonably 
that the present treaties would models precision. 

rejoin the old Serb-Bulgarian frontier,” meaning this time 
the boundary the Treaty Bucharest, 1913, and follow the 
Malesh Planina, through high mountainous country where the Austrian 
map its own confession little relied on, though agrees 
closely with, and apparently taken from, the Bulgarian 1/210,000 
year earlier. marked the Austrian map provincial 
boundary, doubtless that between two Turkish vilayets, made later, 
1913, into the boundary Bulgaria. But seems quite uncertain 
whether these boundaries 1913 were ever properly demarcated, and 
the assumption the Treaty map that they “do not require 
delimited the ground” perhaps over-sanguine, whether the word 
delimitation” means demarcation, description commission after 
visiting the ground. 

From the new boundary strikes south Tumba (M), giving 
Serbia the salient Strumitsa. The point the Belashitsa Planina, 
well known the Salonika Force, the three-boundary point 
Bulgaria, Serbia, and Greece, whence the boundary runs east along the 
boundary 1913 between Bulgaria and Greece, cutting the Struma north 
the Rupel gorge, country where the Austrian and the 
Bulgarian 1/210,000 differ very much, and where the boundary 1913, 
was laid down the Austrian map, may very difficult follow. 
This section ends and the only section defined the treaty 
“with From becomes the boundarylof Bulgaria 
the South, with territories which shall subsequently attributed the 
Principal Allied and Associated Powers”: not, will noticed, with 
Turkey and apparently becomes the three-boundary point Greece, 
Bulgaria, and the above territories. is, however, some obscurity 
here, for the point not specified similar points have and 
the new boundary after diverging north returns the 1913 boundary 
and follows from which point the latter goes south the 
the territory south the section NOP has been ceded 
the disposal the Allied Powers, the arrangement has not, 
think, been disclosed. 
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The most striking result the new delimitation that Bulgaria loses 
the coast which she obtained 1913, her boundary now running 
along the watershed between the basin the Maritsa and the rivers that 
drain direct the sea, ‘and leaving the hands the Allies the railway 
from Salonika Dede Agach and Constantinople. From the 
Bulgarian boundary 1913 the line runs north the Maritsa along that 
boundary, whose course presumably known, though not, far 
can find, shown any published map adequate scale. line 
from follows the crest-line forming the southern limit the basin 
the Akchehisar Suju point about kilometres north Kuchuk 
but whether this the Kizildelinchari the ridge 
between that stream and the Akchehisar does not seem clear. 
Between this point and the Maritsa the country complicated; the 
Austrian and Bulgarian maps not agree very well; and the 1913 
boundary not far from that 1885, which both maps, that 

now come the region which further complicated the 
Convention Sofiya, 1915. the price their entry into the war 
the side Turkey, the Bulgarians obtained rectification the 
boundary round Adrianople, which clear account had reached this 
country until the text the Convention came hand quite recently, 
and there has been much confusion the maps which purported 
show the new line. ‘The Convention now published ‘State Papers,’ 
vol. 109, and reprint the geographical clauses below. ‘They show that 
the line did not run along the Maritsa, had usually been supposed, but 
average distance kilometres the Turkish side, except that 
cut off corner just opposite Adrianople. The sketch-map which 
have made from the text the Convention shows what had been before 
obscure, how the line ran north-west the city, and makes intelligible 
clause the Treaty Neuilly that otherwise point 
chosen the apex the salient formed the frontier the 
Sofia, 1915, about kilometres east-south-east Jisr Mustafa 
Pasha.” From (on the general map) the new boundary follows that 
1915, and thence the Black Sea the boundary 1913. 

The boundary which Rumania acquired the Dobrogea 1913 
remains unchanged, and the northern boundary Bulgaria before 
the Danube from the sea its confluence with the Timok. 

The principal points and major difficulties the Treaty have now 
been discussed. But since probable that the text the Treaty may 
not published for some time, give here the geographical clauses, 
interpolating the letters which refer the map, with many small variants 
names and spot heights from the maps, Austrian 1/200,000, Bulgarian 
1/50,000 and 1/210,000, and Serbian 1/75,000. All interpolations 
the text the treaty are placed square brackets, and the maps are 
designated and respectively. 


Boundary by the Treaty Scale 1/600.000 o 1-6/M 
Sketch-map of successive boundaries in the neighbourhood of Adrianople, to illustrate 

the Convention of Sofiya, 1915, and the Treaty of Neuilly, 1919 


TREATY NEUILLY, 
PART 
FRONTIERS BULGARIA. 
ARTICLE 27. 
The frontiers Bulgaria shall fixed follows (see annexed Map) 


From the confluence the Timok and the Danube, which the point 
common the three frontiers Bulgaria, Roumania and the Serb-Croat- 
Slovene State southwards point selected the course the Timok 
near point [A] west Bregovo, 

the course the Timok upstream 


thence south-westwards the point [B] east Vk. Izvor, where the old 
frontier [of 1878] between Serbia and Bulgaria meets the river Bezdanica, 
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line fixed the ground passing through points 274 and 367, follow- 
ing generally the watershed between the basins the Timok the north- 
west and the Delejna and Topolovitsa [Topolvica, the south-east, leaving 
the Serb-Croat-Slovene State Kojilovo, Sipikovo [Sipikovo, and Halovo 
with the road [presumably the northern though the southern 
connecting the two latter places, and Bregovo, Rakitnica 
and Kosovo 


thence southwards point 1720 [C], about kilometres west-south-west 
[Berkovica, 4], 
the old frontier [1878] between and Serbia 


thence south-eastwards for about 1/2 kilometres point 
(Srebrena gl.), 
line fixed the crest the Kom Lalkan 


thence south-south-westwards point {D], the Vidli¢ Gora south 
Vikovija, 

line the ground passing through points 1602 [1625, and 
1344 passing east Grn. Krivodol and crossing the river Komstica 
about 1/2 kilometres above DI. Krivodol 


thence point [E] the Tsaribrod [Caribrod, road 
diately west its junction with the road Kalotina, 

[position different and east Brebevnica and through point 738 


thence west-south-westwards point selected the course the 
river Lukavica about 1,100 metres north-east Slivnica, 


thence southwards the confluence, west Visan, the Lukavica with 
the stream which situated, 


the course the Lukavica upstream 


thence south-westwards the confluence stream with the Jablanica, 
west Vrabca [Vrabéa, 4], 

line fixed the passing through point 879 and cutting the 
road from Trn Tsaribrod immediately south the junction this road 
with the direct road from Trn Pirot 


thence northwards the confluence the Jablanica [Yalbotina, and 
the Jerma (Trnska), 
the course the Jablanica 


thence westwards point [F] selected the old frontier the 
salient near Descani Kladenac, 

line fixed the ground following the crest the Ruj Planina and 
passing through points 1199 [1416, 1466 and 1706 [1710, 


thence south-westwards point [G] (Golema Rudina) about 
kilometres west Trn, 
the old [1878] Serb-Bulgarian frontier 
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thence southwards point selected the river Jerma (Trnska) 
east Strezimirovci, 


thence southwards the river Dragovishtitsa [Dragovistica, imme- 
diately below the confluence rivers near point [H] 672 [675, 

line fixed the ground passing west Dzincovci [Dzinéovci, 
through points 1112 [1084, and 1329 [1314, following the watershed 
between the basins the rivers Bozicka and Meljanska and 
passing through points 1731 [1722, 1671, 1730 and 1058 [1053, 


thence south-westwards the old [1913] Serb-Bulyarian frontier point 
1333 [1335, about kilometres north-west the point where the 
road from Kriva (Egri)-Palanka Kyustendil cuts this frontier, 

line fixed the ground following the watershed between the 
Dragovishtitsa the north-west and the Lomnica and Sovolstica 
Bistritsa, the south-east 


thence south-eastwards point 1445 [L] the Males Planina 
south-west Dobrilaka, 


the old [1913] Serb-Bulgarian frontier 


thence south-south-westwards Tumba (point 1253) the Belashitza 
[Belasica, Planina, the point junction the three frontiers Greece, 
Bulgaria and the Serb-Croat-Slovene State, 

line fixed the ground passing through point 1600 the Ograjden 
Planina, passing east Stinek and Badilen, west Bajkovo, cutting the 


Strumitsa about kilometres east point 177 kms. further upstream 
and passing east Gabrinovo. 


With Greece: 


From the point defined above eastwards the point where leaves the 
watershed between the basins the Mesta-Karasu the south and the 
Maritsa (Marica) the north near point 1587 (Dibikli) 
the frontier 1913 between Bulgaria and Greece. 


the South, with territories which shall subsequently attributed 
the Principal Allied and Associated Powers 


thence eastwards point 1295 situated about kilometres west 
Kuchuk-Derbend, 

line fixed the ground following the watershed between the basin 
the Maritsa the north, and the basins the Mesta Karasu and the other 
rivers which flow directly into the Sea the south 


thence eastwards point chosen the frontier 1913 be- 
tween Bulgaria and Turkey about kilometres north Kuchuk-Derbend, 

line fixed the ground following nearly possible the crest- 
line forming the southern limit the basin the (Dzuma) 


thence northwards the point where meets the river Maritsa, 
the frontier 1913 
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thence point [T] chosen about kilometres below the railway 
station Hadi-K. (Kadikoj), 

the principal course the Maritsa downstream 

thence northwards point [V] chosen the apex the salient 


formed the frontier the Treaty Sofia, 1915, about kilometres east- 
south-east Jisr Mustafa Pasha, 


thence eastwards the Black Sea 


the frontier the Treaty Sofia, 1915 [to then the frontier 1913. 
The Black Sea. 


With Roumania: 
From the Black Sea the Danube, 
the frontier existing August 1914; 


thence the confluence the Timok and the Danube, 
the principal channel navigation the Danube upstream. 
ARTICLE 28. 


The frontiers described the present Treaty are traced, for such parts 
are defined, the one million map attached the present Treaty. 
case differences between the text and the map, the text will prevail. 


CONVENTION SOFIYA, 


CONVENTION between Bulgaria and Turkey for the Rectification the 
Frontier between the two Countries—Sofia, August (September 6), 1915. 


Art. L’Empire ottoman consent rectifier actuelle maniére 
suivante 

partir Konstantinovo (Tatar-keuy) bulgaro-turque suivra 
rive droite (thalweg) fleuve Toundja jusqu’au village 
point elle suit créte entre Fikel Toundja jusqu’au sommet cote 
130; elle tourne vers ligne droite, passant sous Hadji-keuy 
Uskudar Bulgarie, elle suit thalweg entre créte Duvandja celle 
mot Caragac sera tracée par Commission Délimitation 
nord rive gauche Maritza. point mot Caragac, localité 
attribué frontitre coupe par moitié chaussée Caragac- 
Andrinople, continue ligne droite point mot Demirdes 
elle traverse nouveau Maritza arrive rive gauche fleuve. 
point-la suivra rive gauche fleuve une distance d’au 
tracée par Commission Délimitation d’aprés les principes mentionnés 
dans 
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carte autrichien 1:200,000 servira carte 


Commission Délimitation prévue dans précédent sera com- 
posée trois membres militaires, dont Allemand, Austro-Hongrois 
troisitme Suedois, lesquels peuvent s’adjoindre, est besoin, nombre 
nécessaire cartographes. Cette commission guidera dans ses travaux 
délimitation par des considérations topographiques économiques terrain 
fleuve, laissant ville d’Enos Turquie. Elle commencera 
travaux plus tard quinze jours aprés signature présent traité les 
finira aussi vite que possible. 


III. Gouvernement Impérial ottoman aura droit servir 
plus Jibérale chemin fer entre Andrinople 
pour durée cing ans, conformant, toutefois, aux réglements tech 
niques vigueur dans des Chemins bulgares. 


Gouvernement Royal Bulgarie est subrogé aux droits, charges 
obligations Gouvernement Impérial Compagnie des Chemins 
Fer orientaua pour partie ligne elle concédée dans 
territoire céder. 


Jusqu’a correction Maritza par construction d’un canal son 
propre territoire entre les deux points des mots Caragac Demirdes, 
entre ces deux points sans étre soumis des restrictions des taxes 
quelconques. 

Les ressortissants ottomans jouiront des mémes droits que les ressortissants 
bulgares qui concerne voyage sur Maritza ils seront traités sur 
méme pied que ces derniers par rapport fret des marchandises prix 
des transports des voyageurs. 


The folding map which has been drawn illustrate the whole boundary 
resembles general the maps which have illustrated the boundaries 
Austria, and those claimed Cecho-Slovakia. The pre-war boundary 
shown ribbon shading, and the new boundary the line 
heavier crosses. not copied direct from the map attached the 
Treaty, but reduced from trace the boundary, according the 
definition the Treaty, drawn the Austrian /200,000, and probably 
the whole more accurate than the rather rough drawing the Treaty 
map. Several earlier but still recent boundaries historical interest are 
shown lighter symbol and identified dates and names the Con- 
ventions. The letters along the new boundary refer clauses the 
Treaty similarly lettered our reprint, descriptions the text. 
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PROPOSAL FOR INTERNATIONAL 
GEOGRAPHICAL UNION 


National Academies the Principal Allied Powers resolved 
1918 form International Research Council, with view 
co-ordinating international efforts different branches science and 
initiate the formation International Associations Unions take the 
place the international scientific organizations existing before the war, 
from which the nations war with the Central Powers proposed 
withdraw. meeting Brussels July 1919 delegates from the 
countries adhering this Council resolved the formation two 
International Unions, Astronomy, and Geodesy and Geophysics, 
for which statutes were approved. ‘The International Astronomical 
Union appointed thirty-two Commissions for different branches 
astronomy; the International Union Geodesy and Geophysics estab- 
lished six sections, with its own officers and with power 
Central Bureau. 

notice had been given any intention propose the Brussels 
meeting the formation Geographical Union, and delegates had 
been appointed any nation for this purpose. But the course the 
meeting the President the International Research Council received 
letter from Grandidier, Secretary the Paris Geographical Society, 
Les géographes présents Bruxelles Conseil international 
Recherches sont que les sciences auxquelles ils 
n’aient aucune place dans les divers groupements qui sont formés 
cours présente session ils ont, consequence, songé création 
d’une Union géographique.” 

The geographers whose name Grandidier spoke seem have 
been invited the President hold meeting, which Grandidier 
was not present, having been recalled Paris. The chair was taken 
Colonel Bellot, Director the Service géographique and pro- 
posed statutes International Geographical Union were approved. 
They are modelled those the Union Geodesy and Geophysics. 
Somewhat similar spontaneous proposals for the establishment six other 
Unions were put forward. 

The Royal Society submitted all these draft Statutes the Conjoint 
Board Scientific Societies for consideration and report, and the Execu 
tive Committee the Conjoint Board considered that before taking the 
steps necessary ascertain the views the Societies concerned, would 
advisable have discussion the general principles involved. 
meeting for this purpose was held the rooms the Royal Society 
January which the Royal Geographical Society was represented 
Mr. Freshfield, Colonel Sir Charles Close, Mr. Wilson Fox, Sir 
Scott Keltie, and the Secretary. 
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preliminary meeting the Society’s delegates had been held under 
the Chairmanship Sir Maurice Bunsen, who was unfortunately not 
able present the meeting January and memorandum had 
been then drawn which was afterwards submitted and approved 
the Council. The following summary its principal paragraphs, 
which may taken express the views the Society represented 
their Council, far they are present advised 


They not consider that the circumstances the time call for the 
immediate organization International Unions great number sciences, 
believing that most the leading scientific men the countries which have 
taken principal part the war will fully occupied with the re-establish- 
ment their own work home that they would not welcome the necessity 
spending much time and energy the creation elaborate international 
machinery for general scientific purposes. 

(6) They recognize that some measure international co-operation 
required the continuance certain services already organized, such the 
International Map the World the scale 1/M, but they consider that all 
present needs would met leaving such organizations are effectively 
Allied hands carry for the present without disturbance fresh inter- 
national consideration. 

(c) They consider that should established invariable principle 
that proposals for the formation new International Union receive any 
consideration whatever until due notice such proposed formation has been 
given the International Research Council and national delegates have been 
appointed under their auspices, fully authorized represent the opinions and 
wishes the principal national Societies concerned. 

They consider that there are, the draft statutes already approved, 
certain clauses which objection may taken general grounds, apart from 
the particular needs the Association concerned. The number delegates 
which may appointed represent any country meeting Union 
not. limited. administrative questions, the voting power adhering 
countries limited scale dependent their population, but votes upon 
scientific questions shall decided the votes cast the 
delegates present and voting.” Apart from the absurdity supposing that any 
purely scientific question can decided vote, this clause gives pre- 
ponderant advantage the country where the meeting held, which will 
naturally have considerable excess delegates. 


the meeting January introductory statement the position 
was made Sir Arthur Schuster, after which the delegates the various 
societies spoke. one form another, nearly every delegate expressed 
the opinion that there was immediate necessity for the formation 
Union his own subject. The promoters the meeting did not, 
however, ask for any expression opinion vote the general questions 
which the meeting had been convoked discuss, but motion was made 
and carried large majority that, after the general discussion, the 
statutes each proposed Union should referred separately com- 
mittees nominated the Conjoint Board, and including representatives 
the Societies principally concerned. 


INTERNATIONAL GEOGRAPHICAL UNION 


Several speakers the meeting considered that the matter all 
these proposed Unions—for mathematics, physics, scientific radio-tele- 
graphy, biological sciences, geology, geography, bibliography and docu- 
mentation—we are confronted with but against this view 
the delegates the R.G.S., using the above memorandum their brief, 
made definite protest, the grounds that since notice had been 
given the intention propose these unions, and accredited delegates 
had been appointed represent this country, was impossible accept 
what had been done anything more than the spontaneous expression 
opinion, without any guarantee that reflected the general opinion any 
country. 

understand that the proposal emanating from Grandidier and 
Colonel Bellot was made their personal initiative, and not the result 
any formal authority from the Paris Geographical Society. 
important that this should clearly appreciated, because should much 
regret geographers any our Allies should suppose that the British 
are any way unwilling co-operate with them the advancement 
our science. There are, however, many questions which require mature 
consideration before possible agree that the formation Inter- 
national Geographical Union necessary, should follow very closely 
the lines laid down for Union Geodesy and Geophysics. have 
already, the last number the expressed the view that since 
the political situation the map is, the present state the world, 
very irregular, will best leave alone straighten itself out 
gradually with the help the Central Bureau, and that would 
good, but rather harm, bring under the wing Geographical Union. 
Granted that desirable resume, modified form, the triennial 
meetings the International Geographical Association, with the exclusion 
those nationalities whom one the Allies would desire meet, 
not certain that these meetings would conducted most successfully 
the permanent administration Geographical Union. the past 
the organization meeting has been shared between the officials 
appointed the previous meeting and the hosts who had given the 
invitation the next. Thus, the war had not intervened, the principal 
share the organization the meeting designed for Petrograd 
would have been borne the Russian geographers, just was borne 
the British 1895. With the recollection past successful meetings, 
not only geography, but other sciences, organized this very natural 
and conveniently elastic way, one may hesitate before binding too closely 
the conduct future meetings organization with strict constitution 
and centralized executive. 

Again, such wide subject geography, there must differences 
opinion what should included and what excluded. Should 
International Union Geography necessarily include the study 
glaciers? collection observations the advance and retreat 
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glaciers was organized originally between the British and French, and 
not every one would agree that had worked better since was more 
formally constituted International Association, whose work was 
collected and published Germany. understand. that the 
intention British and French re-establish the organi- 
zation modest way, the original lines. The successful working 
any such organization must necessarily depend upon the enthusiasm 
few persons, who will put their best energies into they are 
free work their own way, and will only hampered constitutions 
and forms. the little association prosper will attract other enthusiasts, 
and will naturally make some existing journal the organ its communica- 
tions, which will thereby secure more prompt publication and much wider 
circulation than the report International Union. If, the other 
hand, the glaciologists had not the energy maintain their own organiza- 
tion, would quietly disappear, and the subject would not dragged 
International scientific congresses the non-official kind have been 
useful the past for making acquaintances and exchanging ideas, but 
doubtful they have contributed science any positive results 
commensurate with the labour they have absorbed. Many felt before the 
war that they were being and probably many more feel now 
that the economy which imperative both money and time 
should forbid unavoidable expenditure either. The principal necessity 
alleged for the immediate formation these proposed scientific unions 
the Allied Powers and invited Neutrals that unless done once 
the Central Powers will get work and attract the Neutrals within their 
sphere influence. But the recent manifesto the neutral academicians, 
urging the Allied academicians forgive and forget, does not anyhow 
promise very well for harmonious development scientific organization 
League-of-Nations lines. his discourse the Académie des Sciences 
December the President, Leon Guignard, replied them with 
spirit peine les résultats réunion Bruxelles etaient-ils connus 
qu’un groupement membres certaines Académies neutres cru 
devoir nous exhorter reprendre avec les savants allemands les relations 
Sans nous arréter faiblesse des raisons qu’ils 
invoquent, nous pouvons oublier indigne ces savants 
couvrant leur plus odieuse agression dont une nation ait 
été victime. sont trop mensonges, quand ils 
les ont pas inspirés.” These words may very well seem the best 
argument for confining ourselves the most cordial co-operation with 
proved friends, which can done without the machinery constitution. 


Apparently mistranslation the French English wants word 
for the science caverns (Gr. should apparently 
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EASTER ISLAND 


The Mystery Easter Island: The Story Expedition— 
Scoresby Routledge. London: Sifton, Praed Co. [1919.] Maps and 


expedition which this volume narrative was undertaken 
Mr. and Mrs, Scoresby Routledge their own expense. The principal 
object was make thorough exploration possible Easter Island, 
Rapa Nui. The intention was collect such remnants evidence the old 
culture the island were still available, the hopes throwing fresh light 
upon the remarkable ethnological problem which Easter Island offers, and which 
is, fact, its chief asset. this end, small schooner-rigged wooden yacht, 
having auxiliary paraffin motor, was especially designed Charles Nicholson 
Gosport, and was built Whitstable. Great care was expended over the 
design and equipment, and every inch space had considered. The 
Mana proved every way thoroughly staunch and reliable vessel. 
The Admiralty lent Lieut. Ritchie, R.N., for navigation and survey. Mr. 
Gillam was appointed sailing-master. geologist, Mr. Lowry Corry, 
joined the expedition South America, but was prevented illness from 
reaching Easter Island. 

After innumerable delays, the expedition started from Southampton 
March 1913, and was absent years, arriving home June 1916. 
Easter Island was reached some four months before the outbreak war 
changed all the conditions sea navigation. highly creditable that, under 
the seriously altered circumstances, the programme the expedition was 
carried through successfully. 

The first part the volume deals with the outward voyage, Magellan 
Straits, where the interesting geographical discovery was made practicable 
route across Desolation Island, already described the (vol. 43, 
446). leads deep, narrow fjord which opens the Pacific Ocean, 
and may prove value emergency. The further progress the Wana was 
through the intricate Patagonian Channels, where intercourse was had with 
some the migratory Fuegians. After touching twice Juan Fernandez, 
the final run was made Easter Island, which was reached March 1914. 
The shore-party spent months the island, while the Mana voyaged 
backwards and forwards between Rapa Nui and Talcahuano, carrying stores 
and mails and keeping touch with the world large. 

Easter Island the real work the expedition began. Two distinct lines 
research had been planned. Firstly, endeavour was made 
locate and examine detail every actual relic the old culture still remaining 
the island also gain information excavation. Secondly, the existing 
natives were interrogated with view learning any traditions concern- 
ing old customs, etc., and rescuing any scraps lore still remembered. Both 
sources information offered the main only scattered fragments reliable 
evidence upon which attempt even partial reconstruction the bygone 
culture Rapa Nui but substantial advance was made piecing together 
the surviving details the various ruined structures, examining and collating 
many the relics ancient art possible, and studying the old 
accounts the island, from its discovery Roggeveen 1722 onwards, and 
the historical and pseudo-historical traditions preserved the natives. this 
way, Mr. and Mrs. Routledge have both collected valuable fresh data, and 
the Mystery Easter Island’ still retains much its elusiveness and stoutly 
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EASTER ISLAND 


defies complete solution, least some new scientific have been 
focussed upon it. 

The old assumption that the original population was purely Polynesian 
will longer hold good, since now clear that, prior the immigration 
Polynesians, the island was already occupied people stock. 
Many the more striking elements the culture and art Easter Island are 
traceable Melanesian source, inasmuch very striking parallels them 
can found the Solomon Islands and elsewhere amid Melanesian culture 
environments, while Polynesian affinities are not traceable connection with 
these elements. This Melanesian affinity recognizable the art Rapa 
Nui, particularly the bird designs and figures which not only 
dominate the rock-carving and paintings Orongo, but also are conspicuous 
among the ideographic symbols the celebrated inscribed wooden tablets. 
The frigate-bird the bird which paramount Melan- 
esian mythology, but which rarely figures Polynesian art and myth. The 
huge monolithic statues, the small wooden figures human form, the charac- 
teristic shape the obsidian implements (resembling the spades ”), 
and the practice elongating the ear-lobes, mention few items only, all 
point similar source derivation. 

Recent examination human skulls from Easter Island has proved the 
existence Melanesian, addition Polynesian, physical type. The con- 
tact two distinct peoples, the and the 
frequently alluded the native historical legends. is, therefore, now 
abundantly clear that the Easter Island population was not homogeneous, and 
that least two distinct ethnic elements can discerned, both physique 
and culture. This recognition méxed culture great advance, 
and should help materially the further disentanglement details. 
impossible short review touch upon the many points interest 
brought out this very readable book. Mr. and Mrs. Routledge are 
congratulated upon having fully justified their enterprise, not only through the 
results their own observations, but also indirectly the incentive given 
ethnologists general probe more deeply into the mystery. Some the 
results this probing are quoted the book, and testify the interest re- 
awakened the expedition. The promised second volume, which the more 
precise scientific details, measurements, etc., will published, will eagerly 
looked for. 

The expedition did not escape contact with war conditions, even this 
remote islet. German squadron visited the island October 1914, and 
the researchers then received their first intimation that war had broken out; 
and December another enemy cruiser arrived. particular harm 
resulted, these incidents were disconcerting and created much anxiety for the 
safety the This was not the only false note the harmony 
residence Rapa Nui; for state unrest had culminated, June the 
same year, native rising, which for short while provided the island with 
its own little war. The scientific work, however, was only partly disorganized, 
and was resumed soon the trouble subsided. 

The return voyage from Rapa Nui, with valuable collections board, 
involved touching Pitcairn Island, Tahiti, the Hawaiian Islands and San 
Francisco, Next, the vessel touched the little-visited Socorro Island, 
interesting description which, and local “mystery,” given Mr. 
Routledge. Quibo Island, the entrance the Gulf Panama, with its 
small derelict and disease-smitten population, was visited and, after surmount 
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ing the navigation difficulties the Gulf, the was, very special per- 
mission, allowed pass through the Panama Canal, which for five months had 
been closed all traffic. Jamaica,the Bahamas and Bermudas were called 
route the Azores, whence cautious run well out sea, avoid 
submarines, brought the safely into home waters, after voyage more 
than 100,000 miles, achievement proud of, especially under the 
conditions involved war-upheaval. 

The main narrative attractively and popularly written Mrs. Routledge, 
while the homeward voyage from San Francisco described very amusing 
and breezy style Mr. Routledge. Copious and good illustrations are 
feature the volume, which marred but few The spelling 
for “leeward” may deprecated, and one greatly wishes that all 
native words had been printed italics. One hesitates, however, enumerate 
and criticize minor slips occurring book which can strongly recom- 
mended both scientific readers and the general public. 

HENRY BALFOUR. 
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AFRICA 

Ethnography and Condition South Africa before 1505.— Dr. McCall Theal. 
2nd editn. enlarged and improved. London: George Allen 
Unwin, Ltd. 8s. 


Dr. McCall Theal year ago prepared for publication second edition 
(in its present form) well-known section his historical studies South 
that which dealt with the prehistory” the region south the 
Zambezi prior its entry into world history with the amazing voyages the 
Portuguese between 1488 and 1505. Ifwe say that the book under review 
little disappointing reference the adjectives that the publisher applies 
this second edition. The book will always its main bulk and purposes 
remain one that essential study forming coherent idea the 
condition South Africa when the white man first commenced nibble its 
but for some reason—probably the failing health its author (who 
died six months after signing his preface)—the and enlarge- 
ments” not include sufficient reference the light thrown the very 
distant past the sub-continent work The Stone Ages South Africa 
Dr. Peringuey and Mr. Shrubsall, which was published eight 
years ago. 

This work propounded the riddle, who and what were the Strandloopers 
whose skulls have been found South African caves, well their drawings 
and implements, under circumstances indicative very considerable 
antiquity, associated sometimes with the bones extinct mammals. Were 
they—judging from their position and surroundings—the earliest human race 
enter Trans-Zambezia, any rate extreme South Africa? Were the 
Bushmen, with whom they were much associated, earlier subsequent 
arrivals? Were the Strandloopers, indicated more than one skull, not 
Negroes but generalized European Mediterranean type? Were they 
connected with the Cro-Magnons Europe and North Africa? Their pictile 
art very much akin that the Cro-Magnon cave-dwellers. 

Dr. McCall Theal alludes the Strandloopers very briefly, and does not 
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attempt describe answer the problem their presence South 
may have been too cautious write any more the subject than what 
has been printed Dr. Peringuey. From the further discovery the Boshof 
skull, however, becoming increasingly likely that the Mediterranean 
White man the European race generally not such recent novelty 
Trans-Zambezian Africa might have imagined. The author deals per- 
spicaciously with that other puzzle South African archzology what race 
erected the first (and most perfect) and second series stone buildings and 
carved the stone emblems traced the stone-propped terraces for cultivation 
what now Southern Rhodesia? He, like his reviewer, seems determined 
assign them non-Negro origin. both remain convinced that this 
Zimbabwe civilization was foreign and not indigenous South Africa, and 
way connected with the Bantu peoples who inherited some it. 

note that Dr. McCall Theal rather sides with Mr. Van Oordt postulat- 
ing non-African origin for the Bantu languages. would add and for the 
Bantu people,” possibly, were here argue the point. But think anthro- 
pologists would conclude that although the Bantu and semi-Bantu languages 
are clear cut their characteristics, there proof forthcoming establish 
the existence Bantu race. When anthropologist speaks Bantu 
type” population merely means average Negro type resulting from 
fusion the extremer developments Nilotic, Sudanese, Forest, and Pygmy 
Negroes, with dash here and there the Bushman element. Whence, there- 
fore, came the Bantu (and semi-Bantu) language families? The author and 
Mr. Van Oordt point Southern Asia. 

true have before the almost unbelievable fact that, several 
hundred—perhaps more than thousand—years ago, there did come out- 
rigger canoes from thereabouts) the ancestors the Malagasy peoples. 
That certainly would have been unbelievable were not virtually proved. But 
there such evidence suggest the possibility, even, the Bantu language 
type having similarly reached Africa from Southern Asia. Besides the Semi- 
Bantu tongues, there are the Ful, Mosi, Yoruba, Agni, and Wolof language 
families West Africa which are entitled claim some kinship with the Bantu 
—far more than any family Asiatic speech. true that there are features 
the grammatical construction the Dravidian tongues slightly suggestive 
but there are Sumerian, the isolated Caucasic Group (Lazi, 
etc.), and—some say—in Basque. there any White-man element the 
original creation the Bantu mother-speech, was, doubt, derived from 
some Mediterranean race and tongue which North Africa preceded the 
Hamitic people and language family. any rate, nothing the comparison 
Bantu languages and syntax lends any colour the belief that their diaspora 
occurred somewhere the Indian Ocean coast, but rather that after originating 
between the Niger and the Shari basins they spread first the Lakes region 
and Upper Congo, and thence over the rest Central and South Africa. Dr. 
Theal has tended too uncritical and even naif accepting proofs his 
theories. For instance, wants bring the Karang’a people Southern 
Rhodesia from Western Congoland (instead from East Africa), does 
after being assured woman-missionary that the Karang’a language closely 
related speech the Lower Congo. matter fact, not so, other- 
wise than that they are both Bantu. 

Nevertheless this book remains good authority for much the prehistory 
and ethnology the Southern Bantu. JOHNSTON, 
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Notes the Tribes, Provinces, Emirates, and States the Northern Pro- 
vinces Nigeria.— Compiled from Official Sources Temple, edited 
Temple. Cape Town: The Argus Printing Co. 1919. 


Temple has done very useful work compiling these Notes,” which 
form the most complete and only systematic guide the tribes and provinces 
Northern Nigeria. They make available mass information, valuable 
alike the administrator and the ethnologist, hitherto buried inaccessible 
official reports. The arrangement alphabetical, tribes and provinces being 
separately treated, and the Emirates described under the provincial headings. 

Neither the Fula (Filani) nor the Hausa are found the tribal lists 
nor the index, but notes both, Mr. Temple, precede the pages dealing 
with the provinces. reason for not including the Fula among the tribes 
obscure the case the Hausa may found Mr. Temple’s statement 
that Hausa” does not describe African race, but language. Yet though 
the term very loosely used, possible distinguish true Hausa tribes. 
The belief that these Hausa and the Yoruba, well the Fula, came 
originally from the East finds support Mr. Temple’s notes. 

This book the first step towards the much-needed Gazetteer Nigeria 
work which should the duty the Government undertake 
subsidize. 


POLAR REGIONS 


Reizen van Willem Barents, Jacob van Heemskerck, Jan Cornelisz. Rijp 
Anderen naar het Noorden (1594-1597), verhaald door Gerrit Veer, 
uitgegeven door L’Honoré Kaarten and 
’s-Gravenhage: Martinus Nijhoff. 1917. two parts, price 
each, 


The narrative Gerrit Veer, the only complete account the three 
voyages Barents the northern seas, available English readers, the 
translation William Phillip (1609) having been twice published the 
Hakluyt Society. Veer was careless writer, may seen, for instance, 
comparing his account Spitsbergen with the fragment Barents’ log still 
extant French translation. does not mention the Grooten Invyck and 
Invyck Barents (Ice Fiord and Bell Sound), and leaves quite uncertain 
whether Prince Charles Foreland was island, whereas Barents states that 
was connected with the mainland bank which sounded fathoms. 
Being covered ice, barred his further progress. seems strange 
that later the third voyage Veer could believe that the ship was off 
Kanin Noss, when the latitude was 72°. Nevertheless, spite these and 
many minor inaccuracies, Veer’s work valuable record important 
episode Arctic exploration. 

these two volumes, issued the Linschoten Society, the first contains 
the text Veer’s narrative, with explanatory notes and corrections the 
editor, who has also edited for the Society the journal Jan Huygen van 
Linschoten, supercargo the Enkhuizen the second voyage. The 
second volume contains various documents connected with the voyages, 
including the fragment Barents’ log from Hessel Gerritsz’ Histoire pays 
nommé Spitsberghe,’ and short sketches the lives Barents, Veer, and 
others who took part the special interest Heer 
discussion the part taken Peter Plancius, theologian and cartographer, 
promoting exploration the Polar seas and his views Polar 


Plancius’ connection with Polar discovery see also vol. 54, 323- 
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was Plancius who induced certain merchants Amsterdam and the 
Admiralty attach ship and sloop the fleet sent out from Middelburg 
and Enkhuizen 1594 through the initiative the Zeeland merchant 
Moucheron, and took prominent part promoting the later expeditions. 
first apparently hesitated about rejecting Mercator’s Polar islands, but 
note his world map 1594 announced that had inserted them only 
lest any one should think that had omitted anything, but that did not 
believe their existence. The Kara Sea regarded landlocked, affording 
only narrow passage the Arctic Ocean, whereas there was open sea, 
without land, the north Novaya Zemlya. Danger from ice which was 
carried down the rivers and accumulated along the coast, might avoided 
following course nearer the Pole. Barents, Heer Naber thinks, did not 
share these opinions, and skirted the shores Novaya Zemlya avoid any land 
that might lie larboard. true that Barents more than once urged Rijp 
sail the north-east, and finally parted from him their return Bear 
Island, and steered straight Novaya But Veersets forth the views 
Plancius his dedication, and adds that Barents and Heemskerck both 
believed that they could reach high latitude sailing north-east from the 
North Cape Norway and elsewhere says that Barents died this faith. 
may that his third voyage Barents wished start from the furthest 
easterly point known the other hand, Plancius 1611 blamed 
Barents for not sailing out sea and avoiding the coasts, 

Barents himself little known. Huygen says was 
Terschelling, and said have been about forty years old 1596. 
had sailed the Mediterranean and compiled chart book that sea with 
some assistance from Plancius. There much uncertainty regarding the 
spelling his name. Heer Naber decides for Barents, which the form his 
own signature the note found 1876 Mr. Gardiner powder-horn 
among the ruins the hut Novaya Zemlya, and also the posthumous 
map 1598. Veer writes Barentsz. 

The original illustrations Veer are reproduced these volumes, and 
number maps, including the map 1598 mentioned above. The editor 
holds that represents the views Plancius, leader the triumvirate 
which Barents and Claesz, the publisher, were the other members. Sir Martin 
Conway (Geog. vol. 21, 637) suggested that the map which 
Veer showed Barents just before his death. seems more probable, 
however, that this map was that embracing the area from Kildin the north- 
eastern extremity Novaya Zemlya, which was engraved also 1598 and bears 


GENERAL 


Race and Nationality: Inquiry into the Origin and Growth Patriotism. 
John Oakesmith., D.Lit, William Heinemann. 
Price 10s. 6d. net. 

his preface the author tells that this book was largely written before 
the war, and that its preparation was undertaken with the object removing 
from his own mind the vagueness with which the concept nationality 
surrounded, and finding satisfactory definition. This latter thinks 
has found the phrase organic continuity common believes 
further that the gradual extension from national life international life the 
principle organic community terest will lead the cessation wars, 
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and the establishment universal and lasting peace. Even the outset, 
therefore, obvious that geography not likely enter largely into the 
discussion, and this first impression more than confirmed the reading 
the body the book. None the geographical facts which bear upon 
the problems nationality are much alluded to, and the discussion 
thus wholly the abstract. One cannot but feel that the reign 
universal harmony would easier achieve if, Dr. Oakesmith seems 
imply, the nations were floating the blue, instead struggling for 
the available supplies food, raw material, sources industrial power and 
forth, with their feet all too firmly planted the visible earth. 

Again, this absence geographical background not only makes the 
discussion unreal, and deprives any particular bearing upon present-day 
problems, but also leads the author adopt curiously naive attitude the 
war and its causes. cannot help feeling that had devoted some 
attention such elementary geographical facts the nature and position 
the coal and iron fields upon which the development modern industrial 
Germany has depended, and the peculiarities the courses the rivers 
Central Europe, would have found more difficult maintain the simple 
thesis that Houston Stewart Chamberlain’s theory the superiority the 
German “race” had much with the German declaration war. 
Throughout, however, the author shows willingness accept their face 
value the statements politicians and public men, which strange 
detachment from recent events, alike Eastern Europe and Asia, Near 
and Far. 

But while the early and latter chapters the book have little offer 
the geographer, the central section, devoted consideration the growth 
and development English nationality, interest, and worked out with 
much care and painstaking research. 

The book has index, and though the chapters have analytical headings 
they have titles, and this, despite the analysis the whole contained the 
preface, makes the work difficult read and study. 
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EUROPE 
Changes the Mouth the Maas. 


the the Royal Netherlands Geographical Society for May, 
1919, Dr. Beekman, the principal contributor the fine Historical Atlas 
Holland now course publication, gives the results his careful studies 
the physical changes which have taken place the neighbourhood the 
Hook Holland, north the mouth the Maas, within historic times. 
examination old documents, helped study the course old dykes for 
keeping out the sea shown their existing remains and present 
nomenclature, able trace the gradual changes from the early part 
the twelfth century onwards, and illustrate them series maps. The 
earliest system dykes seems have run the landward side the village 
Monster—itself placed relatively elevated site—in the form the 
Zwarte Dijk and its continuation the south-south-east. The mouth the 
Maas—now distant, the Hook Holland, over miles south-west from 
Monster—then lay more the north, and narrow arm seems have passed 
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quite close Monster. the other hand wide extent sand-dunes, 
known Die Hey, intervened between that village and the sea the 
much this has since disappeared. course time the mouth the Maas 
shifted gradually southward—the channel near Monster being first silted up— 
and more and more land was reclaimed the building dykes. The first gain 
was the neighbourhood the original island between the and 
the channel near Monster, where the present village ’sGravenzande now 
situated. This reclamation now known Oude Further ground 
was gained the building continuous dyke dykes running for some 
miles the south-east, parallel the Maas. These dykes were known the 
Nijeuwe Zeedijc, the Delflantse Zeedijc, and the and the middle 
the fifteenth century more land was reclaimed their seaward side 
means the and the Dijc, which created 
respectively the Polder and the Nieuwlandsche The 
large Oranje Polder, more the south-east, was the other hand not 
reclaimed till the seventeenth century. From onwards there has been 
continued southward movement the direction the modern Hook 
Holland, side side with loss ground the region dunes the outer 
coast facing the open sea. The positions this outer coast 1611, 1665, and 
1711 are shown red Dr. Beekman’s modern map (1865), and from this 
appears that the present village Terheide, north Monster, lies mile 
eastward its former representative, Hey, and that the tract dunes 
north the Hook Holland known Beer has migrated some miles 
the southward. Photographs showing the present aspect the reclaimed 
lands accompany the paper. 


Erratum the January Number. 


Capt. Ogilvie’s paper Macedonia, sketch-map page coastal 
read crustal. 


The Climate North-West Russia. 


The recent occupation North Russia British forces has aroused 
public interest this region with its somewhat complex physical conditions 
that would not otherwise have arisen, and that account the Meteorological 
Office publication the climate north-west which appears 
Professional Notes, No. (1919), especially opportune. This quite full 
statistical compilation based observations all the principal meteorological 
elements for considerable number years the following places: Kola, 
Orlov, Kem, Archangel, Petrozavodsk, Petrograd and Vologda. The annual 
rainfall about inches the south the area, but only the Kola 
peninsula. Most falls summer, and owing the intense winter cold 
which much reduces the water content the atmosphere the winter snowfall 
comparatively light. there are thaws between October and April, all the 
precipitation during that period falls snow, which accumulates depth 
about feet the end March but individual snowfalls only very rarely 
exceed more than few inches day, and not reach the intensity 
often experienced England. The only patch true tundra the area 
considered lies near the eastern end the Murman coast. Archangel 
lat. 643° the mean temperature 33° F., ranging between January 
and 60° July, and approximating the yearly mean April and October, 
for which the figures are 30° and 35° respectively. The July figure nearly 
high London (63°), and the determining factor this relative warmth 
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evidently the continuous midsummer daylight region sufficiently cut off 
from the ocean become heated. But the slope the temperature curve 
either side the July maximum very steep, and the manner characteristic 
the short summer high latitudes the mean temperature September has 
run down 47°, whilst the May mean only 41° much lower relatively 
July usual more southern regions, and due the fact that accumu- 
lations snow and ice persist into the earlier part this month and must 
melted before the temperature can bound the summer level. The 
absolute extremes temperature for Archangel are given —53° and 
+94° since 1813. The Murman coast for well-known reasons open 
navigation throughout the winter, though there often pack ice. The mean 
January temperature, however, Kola 11°, which not much higher than 
Archangel, and the July temperature considerably lower, being only 54°. 
the White Sea ice usually begins form the end October. 
mostly drift ice, but fixed ice stretches two three miles from the coast, and 
occasionally all over the sea, the mouth which usually closed. With the 
aid ice-breakers navigation has been kept open late the middle 
February instead being closed the end October under natural 
conditions, and usually open May 21. 

Auroral phenomena are prominent the long winter night this sub- 
Arctic region, but summer thunderstorms are fairly frequent, occurring 
Vologda many twenty days, and ten days Petrograd 
and Archangel. The effect the White Sea, wedged, were, into 
continental landmass, such complicate greatly the local circulation 
the air, and winter when cold land winds blow the warmer sea surface 
the conditions are very unstable and generate blizzards. 


ASIA 
The Ancient Piedmont Route Northern Mesopotamia. 


article under this title Miss Semple traces, the Geographical 
Review for September, 1919, the influences geographical facts the history 
the great route from east west, which traverses northern Mesopotamia 
the foot the bounding highlands. her usual lucid and suggestive 
style she brings together the facts geography and history which concern 
the region and shows the close relation which they have borne each other 
from the earliest ages. Geographically, she dwells the barrier mountain 
and desert which blocks all intercourse between the eastern Mediterranean 
and the civilized lands lower Mesopotamia except the so-called Syrian 
Saddle,” where, opposite the gulf Issus Alexandretta, the highlands 
sink moderate altitude and afford comparatively easy routes across them. 
The Isthmus Suez and Red Sea constitute, second breach 
the barrier further south, but the difficulties navigation always hindered 
its full utilization until the introduction steam. The Syrian saddle gives 
short and easy route the Euphrates and first glance this river might 
seem afford the most obvious line communication eastwards. But the 
river has many disadvantages waterway, and has never invited the de- 
velopment busy highway along it. Among military campaigns 
would-be conquerors between Babylonia and the Syrian coast during two 
thousand years more, only one seems have made use the Euphrates 
route—that Cyrus the Younger B.C., and Xenophon’s description 
the march shows this have been route for armies that had live the 
country. Caravans, carrying their own food supply, followed variant this 
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route many miles east the river, and traffic small scale was carried 
the desert route between Babylon and Damascus. But the great road 
all ages has been that which makes wide sweep the north between the 
westernmost bend the Euphrates and the Upper Tigris, along the piedmont 
Northern Mesopotamia, and many the stations near the modern 
Baghdad railway meet the beginning history. This explained 
the geographic and climatic conditions. Mesopotamia land meagre 
winter rains and long summer droughts, and only where, Upper 
Mesopotamia, the more northern situation and higher elevation encourage 
greater precipitation that urban belt, with dense and thriving population, 
has come into being. Its width has varied with the political conditions. The 
northern edge was pushed well into the highlands 2000 feet) Urhai 
Edessa, the ancient Babylonian Tela near the Roman Constantina and 
the modern Veranshehr, the Armenian capital Tigranocerta, and still 
higher Mardin. These upper towns enjoyed comparative immunity from 
nomad raids and commanded water-supply. The downstream 
settlements like Harran, Resaina, and Nisibis lay only about 1400 1500 
feet above the sea, and, though worse off regards safety and water-supply, 
occupied better position for trade, while some seasonal deviations the 
route were necessary. Nisibis, watered the perennial Gargar, was always 
station the piedmont route, while Harran town”) was even 
greater importance. The commerce that flowed along this route raised its 
towns high degree prosperity and the whole region became the object 
conquest from every side Miss Semple traces the course history down- 
wards and shows how all the neighbouring states have reached out control 
this piedmont tract, every case making for the Syrian saddle their 
ultimate objective. Even the time the Crusaders, while the throne 
Jerusalem went begging, there was keen competition among the Knights 
the Cross for this profitable gateway the East. controlling the sea 
approaches the Syrian saddle, Cyprus has throughout history occupied 
position particular importance, and its possession has been less eagerly 
sought after. 


AFRICA 
Geographical Positions the Libyan Desert. 


valuable step forward towards the more correct mapping the desert 
and oases west the Egyptian Nile has been made result determina- 
tion positions during the military occupation 1915-18. The greater part 
credited Dr. John Ball, who places record the results 
achieved Paper No. the Survey Department Egypt Govern- 
ment Press, 1919). Dr. Ball gives lists such the fixed positions can 
readily identified future surveys—as being marked cairns hills 
and the adds valuable notes the methods employed the various 
places. Owing military exigencies the methods differed considerably, 
uniform plan being possible. the Wadi Natrun systematic triangulation 
was brought into direct connection with the geodetic net the Nile Valley. 
Elsewhere the positions mainly depend astronomical observations with 
five-inch micrometer theodolite, the longitudes being found wherever possible 
wireless time-signals from Europe, transport chronometers for 
short periods, Although the precision must differ with the manner which 
the determinations were made, all may safely considered good deal 
more accurate than those previously available, and believed that the 
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majority positions are correct within quarter mile. The ground 
covered embraced all the oases west the Nile from Jarabub and Siwa 
the north-west Kharga the south-east, together with the network 
desert routes connecting them mutually and with the Nile Valley. Further, 
car patrols the south and south-west yielded some data for hitherto un- 
traversed portion the Libyan desert the direction Kufra oasis. One 
these, starting from Mut the Dakhla oasis, led for 400 kilometres, over 
sandy plains occasionally broken banks and hills Nubian sandstone, 
point lat. 23° 11” N., long. 26° 25” water was found, and 
the only sign that any part the desert had previously been visited man 
was accumulation broken earthenware jars lat. 24° 28’ N., long. 27° 
Another patrol, carried out Lieut. Moore 1918, revealed the position— 
hitherto guessed only from the statements guides—of the water-source 
the heart the desert, the north-west Wadi Halfa, known Bir Terfawi. 
The position was approximately fixed about lat. 23° 17’ N., long. 28° E., 
considerably further from Wadi Halfa than had been supposed. the 
better-known country the north the new positions some cases agree fairly 
well with those previous observers, but others involve considerable 
correction. Thus both Bahariya and Farafra oases prove good deal 
further west than they have hitherto been placed. the former the longitude 
the village Zabu was found wireless observation 28° o”, 
against 28° 34” assigned Ball and Beadnell Farafra, 
too, shifted from 28° (Beadnell, 1898) 27° 57’ 40” the 
other haud, the previously accepted position Kharga very nearly correct. 


The Mackie Ethnological Expedition Central Africa. 


Letters from the Rev. Roscoe, dated October and November 1919, 
announce that the expedition now work among the Bahima, important 
pastoral tribe Ankole, district the west Uganda. The king and 
the native prime minister are doing all they can help the expedition, and the 
principal chiefs are The prime minister has men work collecting 
native medicines, some which are extensively used and may prove value 
science. The subjects hitherto investigated include the clans and their 
totems, relationships, rules marriage, government, life the cattle kraals, 
the distribution cattle, and the customs burial and mourning the royal 
family and the families chiefs. Interesting information has been obtained 
the customs adoption and inheritance. After death the head 
clan comes and purifies the dead man’s sister, and she purifies her brother 
and all the property before can inherit. The king’s sister bound 
marry prince from neighbouring pastoral tribe, who comes live with 
his wife near the king yet the prince’s brother, the king the 
neighbouring country, may never approach see the king Ankole. 


AUSTRALASIA AND PACIFIC ISLANDS 
Western Australian Potash Supplies. 


Potash mineral product absolutely essential man the present 
day, chiefly from its use plant food agriculture. Before the war the 
vast German potash-bearing deposits gave that country practical monopoly 
supply, and the cutting off this source during the past five years has 
caused absolute famine potash many parts the world. The search 
for new sources supply, independent Germany, has therefore become 
prime importance. Australia, where the problem has become particularly 
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acute, inquiries have been set foot ascertain whether sources exist which 
may make the island continent self-supporting respect this commodity. 
The Geological Survey Western Australia has lately issued (as. 
No. 77, Perth, 1919), discussion the “Sources Industrial Potash,” 
Edward Simpson, Government mineralogist and chemist. After brief 
statement the potash question general, and the sources hitherto utilized 
proposed utilized, the memoir takes turn the possible sources 
Western Australia, from wood seaweed ashes felspar other minerals, 
such glauconite, jarosite, and alunite, which supplies exist the State. 
Wood ashes (except those the peppermint tree, Agonis and coal 
ashes are dismissed offering hopeful prospects, but shown that some 
the felspars Western Australia yield percentages potash ranging from 
10°6 which compare favourably with commercial potash felspars from 
other parts the world. Glauconite—especially valuable source 
pure potash compounds—is present Gingin large quantities, though the 
samples far collected are low grade. Jarosite and natrojarosite have 
hitherto been regarded rare minerals, and their use source potash 
has not been thought But Northampton Western Australia both 
appear sufficient quantities warrant exploitation. jarosite the 
potash insoluble water, but roasting converts into water-soluble 
potassium sulphate which may leached out and crystallized. Alunites, 
containing from 11°36 per potash, are likewise suitable source 
commercial potash, yielding water-soluble potash salts little cost for 
treatment. They occur too Northampton, but greater quantities 
Kanowna, where the highest-grade mineral tested contained 9°32 per cent. 
potash. appendix deals specially with the Kanowna deposits, and 
another with investigation the potash-yielding qualities Western 
Australian seaweeds. other parts the world—notably the western 
coast the United States—the kelp industry has received great stimulus 
from the war, and analyses Western Australian kelp ashes shows that they 
are quite rich potash the Scotch kelp, though less than the giant 
kelps America. They are richer iodine than either the two com- 
petitors named. The investigation showed the advantage steam-drying 
opposed air-drying the weed, well the importance treating 
the weed when fresh from the ocean, untouched fresh water, and uncon- 
taminated sand. 


Clipperton Island and the Routes Spanish Ships, Sixteenth and Seventeenth 
Centuries. 


Roncagli the discovery Clipperton Island the ocean west Mexico, 
which the view had been expressed that the first authentic discovery was 
that the French ships Princesse and Découverte, under Bocage and 
Chassiron, 1711, the failure earlier navigators sight the island being 
ascribed its position zone which would avoided the sailing ships 
early days. the Rivista Geografica for 1919 (vol. 26, Fasc. 
v.-viii.) Prof. Toniolo re-examines the question with special regard 
the régime winds and currents that part the ocean, and comes the 
conclusion that, far from lying off the probable track the vessels, Clipperton 
island would almost certainly the track, both ships sailing from 
Acapulco the Philippines winter northern latitudes (the period 
when the Spanish ships were accustomed make the voyage) and also 
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vessels engaged coasting navigation between Mexico and Peru. there- 
fore thinks the early Spaniards must almost certainly have been acquainted 
with the island, and that the name (“dunes”) given Spanish 
charts the eighteenth century argues least independent discovery 
that nation, That the existence the island afterwards passed more 
less into oblivion may ascribed, thinks, the decline the Spanish 
dominion Mexico, which shifted the main routes Pacific navigation 
more southern latitude. 
POLAR REGIONS 
Ice Conditions Davis Strait, 1919. 
Captain Munn sends the following notes: Ice conditions 
Melville Bay and Davis Straits were again difficult 1919, they have been 
for the past four years. The winter 1918 was very severe all over Arctic 
America, occasioning unusually heavy bay ice. Both the Greenland and 
Baffin’s Land sides Davis Straits narwhal were caught far the fjords 
the quickly formed ice, and very large numbers were killed the air holes 
the this season was told natives Baffin’s Land that 
immense number narwhal died under the ice, unable make open 
water. 

Proceeding north the auxiliary motor whaler 155 tons, called 
Nuksuak, Greenland, July for water, and then tried the passage 
Melville Bay. August were beset about miles west Cape Selden, 
lat. 74° working our way out the south into clear water the 4th. From 

latitude followed the ice south, making several futile efforts get 
through the west, till August found off Cape Dier with the ice 
the land rock foot. After calling station Cumberland Gulf 
again proceeded north, encountering very heavy weather Davis Straits. 
Heavy close ice forced far north 74° where were able turn 
west, and after running through about miles “sailing” ice got into the 
Water,” open water Baffin’s Bay, September Pushing the 
work through with all possible speed the Ponds Inlet Stations were able 
leave September 20, and September 24, after passing through the same 
slack ice, sighted the high land Wilcox Head. this time 
young ice was forming rapidly and cold, still night the slack ice would 
have set fast. 

From small Danish schooner spoken September (soon after 
entered the North Water”) learned that the ice strip extended Cape 
York, and they had only got through North Star Bay late August 
following the fast ice close the land round the whole Melville Bay 
returning, the captain had not cared tackle the ice strip referred above, 
until were able assure him there was passage through, from his mast 
head looked close ice the eastward. This schooner left Captain Hansen 
(Amundsen’s second command when made the north-west passage) 
North Star Bay with supplies intended sled Cape Columbia, 
Ellesmere Land, and put cache there for Amundsen’s use this summer. 

Our return voyage across the Atlantic was very rough one. Ina heavy 
gale off Cape Farewell the mate was washed overboard, leg badly 
broken and seaman injured. The arrived her Scotch port 

November 15. 
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Dr. Francisco Moreno, Gold Medallist the Society and Honorary 
Corresponding Member. 


the death Dr. Moreno, the Argentine Republic has lost not only 
one its foremost men science but distinguished and patriotic adviser 
whose dominant character was recognized throughout the civilized world. 
Nuestro Pancho Moreno,” the citizens Buenos Aires loved call him, 
received honours and awards recognition the great additions scientific 
knowledge effected his life-work from England, France, the United States, 
and nearly every centre European scientific activity any prominence. 
President the Sociedad Bellas Artes placed the Argentine Republic 
leading position amongst the advocates research Natural History 
and Archzology, and not too much say that the Plata Museum, 
which was the originator and director, presented the world quite new 
and most surprising vista special anthropological interest under his fostering 
care. Few men originality and imagination such Moreno possessed 
have had greater opportunities before them developing their powers the 
practical fields science. Born 1852, when the southern provinces 
South America were still chiefly the hands the aboriginal inhabitants 
those regions, was just the edge the new era which opened when the 
dangerous lawlessness the Indians had been finally curbed and Patagonia 
offered more less open field for research. His mania for collecting was 
very early developed. the age fourteen had established natural 
history museum his own his father’s garden, and twenty-one com- 
menced that career exploration which never ceased till the Argentine took 
its present shape the map the world. 1875 was the lake region 
Nahuel Huapi and Neguen which attracted him ’76 was the Chubut 
valley, along the Santa Cruz River, exploiting that extraordinary system 
lakes about San Martin, and finishing his tour the Straits Magellan 
May ’77. this time had collections natural history specimens 
sufficient found museum. ’79 was chief Exploratory Com- 
mission working south, and was then that was taken prisoner the 
Indians near Lake Nahuel Huapi. was lucky enough escape and 
discover few more Andine lakes. founded new museum 
Plata, and from that date was chiefly and specially concerned 
gathering evidence order illustrate the position the 
boundary with view its final was constantly visitor 
France and England, and his delightfnl geniality and love geographical 
science ensured him warm welcome both countries. His patriotic labours 
advocating the Argentine view the great boundary question resulted 
formidable work many volumes splendidly illustrated, which included 
every known (and some rather remote) opinions the subject which could 
possibly support his views besides the original treaties. this exposition 
the subject necessitated complete and detailed reply from Chile, followed 
that the “boundary” literature subject which fundamentally was not 
really very complicated amounted considerable weight. led the 
appointment Dr. Moreno special Argentine adviser the Boundary 
Commission which was destined the British Government, arbitrators, 
examine the whole question and finally determine its position for demarcation. 
was this capacity, rather than that advocate, that learned 
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appreciate the great qualities the man. was resourceful, determined, 
and almost preternaturally observant. was, short, great explorer. 
Added which was charming companion, authority the 
scientific aspects our daily movements and discoveries; and if, the 
interests his special position representative Argentine claims, found 
occasionally difficult recognize that there could any but one view 
the questions which arose, was only expected from his enthusiastic 
Argentine patriotism. Undoubtedly the Argentine owes deep debt 
gratitude Moreno for his unfailing and unflinching advocacy her cause. 
Apart from his patriotic efforts his outlook was essentially that man 
science. loved his museum. His heart was all there, and was delight 
him wander through the alleys amongst the gigantic skeletons and 
remains prehistoric life and point out the special features what must 
indeed unique collection. had special veneration for skulls 
anthropological interests, and had with great circumspection and very 
considerable risk obtained the skulls many departed Indians, from which 
made valuable deductions the origin these southern tribes for 
was fully aware that within measurable distance time some them will 
have disappeared from the face the earth. was Moreno who introduced 
the skin Mylodon the attention British scientists, who concluded 
from examination that existing specimens might still found South 
America. expedition was started from England discover living 
Mylodon, but was not Moreno’s advice. wander through lines 
grinning skeletons either hand one explored the recesses Pancho 
Moreno’s museum would have been depressing experience but for his 
intimate knowledge them. would recognize old friend, and with 
airy wave his hand inquire after his health and describe what way 
was specially useful science, whilst introducing him name. Such 
character loss any country, but still more must missed from the 
great company his relations and friends. Amongst the latter the writer 
proud remember that was one. 


HOLDICH. 


Giuseppe Dalla Vedova. 


The news has come from Italy the death, September our 
Honorary Corresponding Member, Prof. Dalla Vedova, the Italian 
geographers, known for the prominent part had taken both the cause 
higher geographical education and for his long official connection with the Royal 
Italian Geographical Society, first Secretary, afterwards President. 
excellent biographical sketch the deceased geographer was given his com- 
patriot and fellow-geographer, Prof. Porena, Italian and German, the 
Geographen-Kalender’ for 1907, from which the following details are taken. 
brings out clearly the important part played Dalla Vedova the modern 
renaissance and development geography Italy subject real educa- 
tional and scientific value. 

Dalla Vedova was born Padua 1834, the son honest and 
industrious worker metals, whose workshop began his career. During 
the troubles 1848 joined the ranks the Guardia civica from patriotic 
motives, and, his intellectual bent meeting with encouragement from his 
superior officer, obtained his father’s permission enter the seminario 
Padua, from which passed the and eventually the University 
Vienna, where devoted himself classical philology, history and geography, 
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studying the last under the well-known authority the Eastern Alps, Prof. 
Simony. Having qualified teacher History and Geography, held 
posts the high-schools Venice and Padua, and 1872 was chosen 
Professor Geography Padua University. his early writings this 
period already evinced his ambition introduce into Italy the modern 
methods geographical study which had already borne fruit Germany and 
elsewhere, and further impetus that direction was given 1873 the 
appearance the Antologia two articles from his pen entitled 
Geografia Giorni Nostri,’ which the scope and aims modern geography 
were sketched with masterly hand. continued make valuable literary 
contributions the subject, and 1875 was summoned the Chair Geo- 
graphy Rome, where put full use his increased opportunities 
raising the position Geography among subjects higher teaching. His in- 
augural discourse 1880 dealing with “The Popular and the Scientific con- 
ception Geography may singled out exercising powerful influence 
the future the subject Italy. 1877 became Secretary the Italian 
Geographical Society—a post which further widened his sphere usefulness, 
and which held with great credit for nineteen years, with extension 
five years Honorary Secretary, followed five years more President. 
1908 his many friends and pupils Italy brought out collected volume 
papers geography that country celebration his jubilee teacher. 

Prof. Dalla Vedova had been Honorary Corresponding Member our 
Society since 1897. 


Mr. Samuel John Evis, Chief Clerk. 


Every Fellow the Society who knew him will regret the death Mr. 
Evis, who had some twelve years the longest service the Society’s Staff, 
which joined small boy less than fifty-four years ago, the age 
twelve. After serving various subordinate positions, was appointed Chief 
Clerk 1883, and the long period thirty-six years for which held that 
office became well known among the Fellows the Society for his pleasant 
courteous personality and keen anxiety for the honour and welfare the 
Society. life spent single service does not provide much variety 
incident, and beyond the fact that spent good part his holidays fishing, 
there little know record outside the round his duties the office. 
shall greatly miss his wide knowledge the personalities and history 
the Society. During the last year two his health had seemed fail and 
had been absent sick leave for about three weeks before his death, which 
took place very suddenly the afternoon January 

the meeting the Society January the President this 
the first meeting our Society since the death our Chief Clerk, Mr. Evis, 
who was the Society’s service for fifty-four years, from the time when was 
messenger boy twelve years old, sure the Society would wish take 
this opportunity expressing his widow our profound regret her sad loss, 
and the expression our sympathy with her. All who knew Evis, 
have done for over thirty years, know the great courtesy and friendliness with 
which always received Fellows the Society, and know with very 
great regret that you will learn this sad news. 
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and Astrolabe. 
December 1909. 

THE discussion the astrolabe shows some dissatisfaction with the theo- 
dolite, caused perhaps the text-book methods observation being derived 
from those suitable the sextant. therefore venture some remarks the 
theodolite astronomical instrument fulfilling all needs. The modern 
theodolite well adapted the observation meridian passages, and used 
that way gives most satisfactory results. The observations are deliberate 
and simple, and the computation (for latitude) practically nil. 

sidereal watch required, and programme prepared giving times and 
altitudes suitable meridian passages, the nearer the zenith the better, with 
some circumpolar stars for finding and checking the meridian. programme 
say twenty stars would arranged two series first series, 
Face right—Low star, high star, low star. Ten high stars (of which five are 
north and five south). Second series, Face left—Low star. Ten high stars, north 
and south before. occasional low star observed opportunity offers 
for checking the meridian each series. 

The theodolite first set the meridian, which usually done 
“low and high stars,” and then used meridian circle for observing the 
altitude stars meridian passage. The times transit are recorded, and 
with practice good time-determination can obtained experienced 
observer. There ample time for re-setting and reading the circle micro- 
meters several times. When changing from north star south and vice 
the upper plate traversed through 180°. 

long diagonal eyepiece necessary for observing stars near the zenith. 
This the only accessory required. 

With 6-inch theodolite series latitudes can easily observed the 
can obtained with practice. The method equally adapted precise 
observations with large instrument and rapid observations with 3-inch 
instrument. have seen Captain Gago Coutinho the Portuguese Navy, who 
showed this method 1904, find his meridian and his approximate time 
and latitude couple seconds before any stars were visible the naked 
eye, starting with rough time (by dead reckoning) and compass bearing. 
Small stars unidentifiable the unassisted vision are observed with ease and 
certainty, which imparts pleasure, indeed fascination, the work unmarred 
the prospect the morning’s computations. 

essential for this, for all other observations, sensitive level the 
microscope arm the vertical circle. 6-inch should have 1-second and 
5-inch 2-second level. There difficulty fitting managing the 
field these levels. 

surveyor hesitating depart from the time-honoured and harassing 
can yet vastly simplify and facilitate the observation 
discarding the changing face. north and south star the same face 
complete observation, supplemented necessary two more stars 
the other face. Comparison the four results will exhibit the instrumental 
error and conduce that knowledge the instrument recommended 
Colonel Lyons. 


Gardenmorris, Kilmacthomas, Ireland, 
December 1919, 
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[We are glad publish Major O’Shee’s contribution the Theodolite- 
Astrolabe discussion, and note his advocacy theodolite methods more 
daring than those officially recognized. There doubt that man who 
knows thoroughly the theory and practice the instrument can escape with 
advantage from the text-book methods, provided that can rely the sky 
continuing clear, and the stability his instrument. the desirability 


making even interrupted series some value reconnaissance that 
requires insistence the continual change face, least until the observer 


MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 


Fifth Evening Meeting, January 1920.—The President the Chair. 


ELECTIONS.—Alfred Dyke Acland; Major Robin Captain 
Charles Beale; Sir Fowell Buxton, Bart.; Thomas Frederick Rhodes 
Disher Albert James Louis Wilfrid Wilsford Captain 
Ernest Lake Major Edward Humphrey Manisty Leggett Brevet-Major 
Valentine Elkin Mocatta, Charles Matthew Norrie Captain Robert 
Howie Porter Lieut.-Colonel Frank Martyn Rickard, Basil Perry Rid- 
dott John Ritchie Robert Hudson Routledge Sardar Rustom Jahanger 
Vakil Thomas George Watts Rev. Willoughby. 


PAPER: The African Rift Valleys. Prof. Gregory, F.R.S. 


Sixth Evening Meeting, 1920.—The President the Chair. 


ELECTIONS.—Edward Frank Atkinson; Eustace Vivian Bacon, 
Sub-Lieut. Robert Bacon, Francis William Bourdillon Rev. Arthur 
Brooks Dr. Rudmose Brown, Miss Clara Miss Ada 
Christie Brigadier-General Davies, C.M.G., Mrs, Alexander 
Kendrick William Henry Arthur Lawrence Major-General 
William Henry Muir Rev. George Manington; Rev. John Morgan 
Rev. Harold Dyster Salmon Miss Margaret Shackleton; Sikes 
Miss Marion Love Wallace Lieut.-Colonel Wilson. 


PAPER: Exploration Tibesti, Borkou, Erdi, and Ennedi. Lieut.-Colonel 
Tilho, French Colonial Infantry. 


Third Afternoon Meeting, January 1920.—The President the 


Geographical Reconnaissance Aeroplane Photography. Captain 
Hamshaw-Thomas, R.A.F. 
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